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UTC  was  the  largest  supplier  of  transformer  components  in  World  War 
II.  Present  UTC  production  is  on  a  similar  basis.  Illustrated  below  are  a 
few  of  the  thousand  military  types  in  UTC  1950  production. 
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seal  components  hermetically 
speed  up  sub-assemblies 


Marion  portable, 
bench-type  induction 
soldering  unit  •  •  •  . 

•  SMALL 

•  COMPACT 

•  ADAPTABLE 

•  EFFICIENT 

•  ECONOMICAL 

•  EASY-TO-USE 


A  PRODUCTION  TOOL  This  unit  was  designed  to  simplify  and  improve 
both  the  quality  and  quantity  of  production  of  many  different 
assemblies  in  the  electronic  and  electrical  fields.  It  has  been  used 
successfully  for  many  years  in  the  manufacture  of  Marion  her¬ 
metically  sealed  instruments.  Assembly  applications  include 
magnet  assemblies,  relay  armatures,  connectors,  capacitors  and 
transformer  cans  and  germanium  diode  assemblies;  also  jewelry, 
watches,  toys,  automotive  parts,  household  fixtures,  etc. 

HERMETICALLY  SEALED  COMPONENTS  Because  of  the  present  intense 
interest  in  hermetically  sealed  components,  Marion  offers  the 
benefit  of  its  experience  in  true  glass-to-metal  hermetic  sealing 
with  the  Marion  Induction  Soldering  Unit  and  Marion  metalized 
(platinum  him)  glass.  Marion  platinum  him  base  glass  has  been 
developed  to  permit  higher  sealing  temperatures,  greater  thermal 
shcKk  range  and  resoldering  if  necessary. 

PROFIT  FROM  EXPERIENCE  Investigate  now.  Submit  your  requirements. 
We  will  be  glad  to  supply  samples  and  quotations.  Ask  for 
bulletin.  Marion  Electrical  Instrument  Company,  401  Canal  Street, 
Manchester,  New  Hampshire. 


MANWACTUtns  OF 
MARION  RUCGEOIZED 
INSTRUMENTS 
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PUT  YOUR  NAME  ON  OUR  MAILING  LIST 


POST  ) 
COUPON 
TODAY  ( 


TECHNIQUE 

A  JOURNAL  OF  INSTRUMENT  ENGINEERING 


MUIRHEAD 
APPARATUS 
COVERS  A  WIDE 
RANGE  OF  REQUIRE¬ 
MENTS  FOR  ELECTRICAL 
MEASUREMENTS  AND 
TESTING,  SERVO  AND 
REMOTE  CONTROL  PURPOSES, 
AND  FOR  PHOTOTELEGRAPHY. 


AVAILABLE  FREE  OF  CHARGE 

TO  RESEARCH  WORKERS 

TO  TECHNICIANS 

TO  SCIENTISTS 

TO  ENGINEERS 

and  others  who  are  interested  in  scientific  and 
electronic  instruments  and  their  applications 


MUIRHEAD  &  Co  Ltd 

PRECISION  ELECTRICAL  INSTRUMENT  MAKERS 

BECKENHAM  •  KENT •  ENGLAND 

Telegrams  &  Cables  MUIRHEAD  ELMFRS-END 
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Axomplete  line 


Unusual  combinations  of  characteristics 
required  in  today’s  critical  electronic  circuits 
demand  a  complete  range  of  resistor  types. 
Specializing  in  resistors,  IRC  makes  the 
widest  line  in  the  industry.  This  means 
ease  of  procurement— a  single  dependable 
source  of  supply  for  all  your  resistance 
needs.  It  also  means  unbiased 
recommendations— no  substitution  of 
units  "just  as  good".  IRC’s  complete  line 
of  products;  complete  research  and  testing 
faciliti complete  network  of  licensees 
for  emergency  production— all  add 
up  to  complete  satisfaction  for  you. 
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Another* Engineer’s  Problem  Solved 


iytnipnnif 


X-Ray  Power  Supply  Ca- 

* 

pacitors 


SUBJECT 


PROBLEM 


To  reduce  the  volume  and 
cost  of  50  KVto200kv 
capocitors 


H  We  were  asked  to  produce  an  X-ray  capacitor  “as  small  as  pos- 

®  sible”  because  our  Plasticon  Type  AO  capacitors  are  known  to 

occupy  considerably  less  volume  than  paper  capacitors.  We  decided  that  the  conventional  cylindrical  capaci¬ 
tor  could  be  improved  upon  by  using  a  rectangular  bakelite  tube.  Our  reason  was  as  follows:  in  this  type 
of  high  voltage  capacitor,  the  individual  series  capacitor  elements  are  at  right  angles  to  the  long  axis  of  the 
tube.  Since  the  elements  are  more  or  less  rectangular  in  shape,  in  a  round  tube,  only  a  square  cross-secdon 
is  used.  Only  63%  of  the  internal  volume  is  occupied  by  the  elements. 


Instead  of  gasket  sealing  the  round  tube  by  spinning  an  aluminiun  cap  down  on  the  external  thread  in  die 
bakelite,  aluminum  bar  stock  is  bolted  to  the  side  walls  and  pressure  is  applied  to  the  gasket  surface  by  a  plate 
held  by  screws  in  blind  tapped  holes  in  the  bar  stock.  This  eliminates  special  machined  castings. 


A  typical  example  of  the  volume  saved  is  as  follows:  a  .04  mfd,  75  KV  paper  capacitor  measures  11|  inches 
in  diameter  and  is  16  inches  high.  A  Type  AOB  Plasdcon  rectangular  capadtor  is  the  same  length,  but  has  a 
base  of  only  8^"  by  6".  Thus,  our  capadtor  udlizes  only  37%  of  the  base  area  required  by  die  paper  capac¬ 
itor.  llie  cost  is  also  less. 


What  is  YOUR  engineering  problem? 
Your  inqsdries  will  receive  immeduste  attention. 


We  manufacture  a  standard  line  of  Plasticon  Capocitors,  Pulse  Forming  Networks  and 
High  Voltage  Power  Supplies. 

Write  lor  our  latest  cotolog. 
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When  television  was  still  a  laboratory  curi¬ 
osity,  G)ming  made  the  first  experimental 

bulbs.  All  during  die  early  stages  of  T-V  set 
production.  Coming  was  the  principal  man¬ 
ufacturer  of  television  bulbs.  In  keeping 

Mill  ilk 

with  this  tradidon,  and  in  answer  to  de¬ 
mands  from  the  Television  Industry,  Com¬ 
ing  has  introduced  the  all- glass  ICT  rectan¬ 
gular  bulb! — the  largest  T-V  bulb  in  vol¬ 
ume  production  today. 

The  first  of  this  size  on  the  market,  the 
new  20"  bulb  combines  all  the  improve¬ 
ments  developed  through  years  of  research 
at  Coming.  Among  these 
are  light-weight,  lead-free 
glass  ideally  suited  to 
electronic  applications, 
stronger  bulb  assemblies 
from  electric  sealing,  and 
constant  quality  from  im¬ 
proved  glass  melting  and  forming  tech¬ 
niques.  The  new  Coming  20"all-glass  bulb  is 
the  last  word  in  quality,  durability  and  size. 


CORNING  GLASS  WORKS,  CORNING,  N.  Y. 

jneartd  Aeuarcri  uc 

ELECTRONIC  SALES  DEPARTMENT— ELECTRICAL  PRODUCTS  DIVISION 


1851-100  YEARS  OF  MAKING  GLASS  BETTER  AND  MORE  USEFUL-1951 
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<hir  company  i>  now  deeply  engaged  in  the 
manufacture  of  fabricated  metal  housings  and  components 
of  critically  needed  defense  equipment. 

If  the  world'wide  crisis  continues,  these  jobs  %irill 
continue  to  receive  high  priority.  This  does  not  mean, 
however,  that  civilian  orders  will  not  be  given  every 
possible  consideration,  within  our  ability. 

Actually,  most  of  our  customers  manufacturing  defense 
equipment  are  regular  customers  who  make  the  same 
apparatus  in  peace  and  war.  The  only  essential 


difference  now  is  that  we  are  doing  their  work  in 


greater  quantity.  Hence,  for  most  of  our  customers 
we  are  rendering  an  increased  amount  of  service. 

For  those  whose  products  do  not  classify  as 
vital  to  defense,  the  door  is  still  open,  and  we  shall 
continue  to  serve  them  in  any  manner  possible  that 
does  not  retard  any  defense  project. 


KARP  METAL  PROOUCTS  CO.,  INC. 

215  63rd  STREET,  BROOKLYN  20,  NEW  YORK 

SpeciaUsts  in  Fabricating  Sheet  Metal  for  Industry 
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NATVAR 

VARNISHED 

FIBERGLAS 


HUt  McCuthv  Type  S2S>PG  wriciing  transfonner  It  oom- 


220  or  440  primary  voitt  (not  iiiterc4ianfeal>lc),  60  cycle, 
I  pkate,  I06*C  temperature  rite,  at  50%  duty  cycle.  An 
extra  heavy  heat  tdector  ewHch  givet  tecondary  voltaget 
In  eight  ttept  from  5.00  to  9.16,  parallel  connection,  or 
10.0  to  18.52.  teriet  connection. 

Primary  code  are  Intulaled  between  tumt  with  Natvar  var- 
nithed  Flberglat  tape,  dipped  and  baked.  The  wound  coil 
It  then  intulaled  with  mka  and  Natvar  vamithed  Flberglat 
tape,  again  dipped  and  baked,  and  knithed  with  air  drying 
vamith.  Secondary  code  are  heavy  wall  square  copper  tubes 
through  which  cooling  water  drcxilalet.  Leadt  are  intulaled 
and  protected  with  Natvar  400  heal  retittanl  extruded 
vinyl  tubing. 
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201  RANDOLPH  AVINUI  ★  WOODBRIDGE,  NEW  JERSEY 


All  Natvar  Eexihle  tntulationt  are  eontlttently  uniform,  na  matter  when  ar  where 
purchated.  They  are  immediately  avallahle  either  from  yanr  wholetalen*  tla^t  ar 
direct  from  our  awn. 


i’icCARTHY  ELECTRIC  CO„  Detralt.  menu. 

facturet  welding  trantfoemert  umd  extenthrely  an  pra- 
dnetian  lli^et  In  the  automotive  Induttry  for  welding 
bodiet  and  variout  falnlcatcd  parte,  and  in  the  re^tg- 
eratar  induttry  far  welding  hoxca.  Since  it  It  mare 
*y  practical  to  weld  large  attemhllct  with  gunt  rather 

than  an  etatlanary  machinet,  part  ability  fa  Important. 
Stie  and  weight  of  the  trantfoimcr  mutt  therefore  he 
kept  at  a  minimum.  And  becaute  many  of  these  unite  ate  In  continuous  service  ag  hours 
a  day,  long  life  fa  inportant,  toa. 

By  designing  and  building  these  Irantfoimert  for  higher  cantlnuous  operating  tern* 
peratures,  McCarthy  hat  succeeded  In  raising  capacity  yo%  without  Increasing  the 
tise  or  weight  McCarthy  hat  standardlxed  on  Natvar  vamithed  Flberglat  and  Natvar 
goo  Extruded  Vinyl  Tubing  because  of  their  uniformly  high  tetfalance  to  heat  end 
becaute  both  have  exceptional  aging  characterlsttcs,  which  meant  longer  life. 


Centralab’s  Printed  Electronic  Circuits 
May  Solve  a  Problem  for  You 


In  a  busy  Washington  '  office  during  the  past  war  hung  a  sign  ||WI 

WTW  IS==3 

which  said  —  **We  do  the  miraculous  every  day  —  the  impossible  takes  just  a  little  long* 
er."  Today,  that  sign  could  hang  in  the  offices  of  ^^01^  Centralab.  For  example, 
someone  wanted  a  small  speech  amplifier  Centralab’s  answer  —  Ampec,  a  full  3 

stage  unit,  two  of  which  can  fit  inside  of  a  regular  pack  of  cigarettes!  A  radio  man¬ 
ufacturer  wanted  a  small  audio-detection  unit  Centralab’s  answer 

Audet  a  unit  one-third  size  of  an  ordinary  soda-cracker!  How  were  these  things 

Printed  Electronic  Circuits  —  a  pioneered 
Centralab.  Yes,  and  here  are  some  of  the  benefits  that  many  man- 
I  TV  sets  and  other  electronic  gear  have  reaped 

from  using  PEC’s.  They’ve  eliminated  numerous  individual  parts  their  han¬ 

dling,  inventory  and  assembly.  They’ve  gotten  more  consistent  and  better  per¬ 
formance  results.  They’ve  reduced  finislied  product  size  and  weight.  T 

They’ve  eliminated  wiring  errors  and  cut  down  on  the  number  of  soldered 

connections.  What’s  more,  they’ve  been  able  to  stretch  their  resistor  supplies  . . . 

an  important  factor  in  meeting  current  volume  demands  for  TV  and  radio  pro- 

^  ^ 
duction.  Look  over  your  own  situation. 

semblyP^^^^^l^^hen  on  the  next  ^o  pages  you' may  see  a  Centralab  Printed  Elec¬ 
tronic  Circuit  unit  ^  P  that  will  help  you  do  just  that!  If  you  don’t  see  what  you 
want  —  contact  us.  problems.  Maybe  we  can  do  the  miraculous 

^  or  t^e  a  little  longer  and  accomplish  the  impossible! 


velopment 
ufacturers  of  radio 


Want  to  cut  costs? 


cuiIkssembly  cost 

Conserve  Resistors  ■ 


Actual  size  photo  of  plate  capacitor,  resistor,  and  resistor-capacitor 
units.  Because  of  size  and  ease  of  installation,  they  easily  fit  minia¬ 
ture  and  portable  electronic  equipment  —  overcome  crowded  condi* 
tions  in  Tv,  AM,  FM,  and  record-player  chasses.  For  complete  data, 
check  coupon  No.  42-24  —  Ceramic  Plate  Components. 


Centralab  Triode  Couplates  save  space  and  weight,  replacing  $  com¬ 
ponents  normally  used  in  audio  circuits.  They  consist  of  3  capacitors 
and  2  resistors  ronded  to  a  dielectric  ceramic  plate.  Available  in 
variety  of  resistor  and  capacitor  values.  For  complete  data,  check 
coupon  No.  42-6  —  Couplate,  and  No.  42-27  —  Model  2  Couplate. 
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Ampec  is  a  full  3-stage,  3-tube  speech  amplifier  with  amazingly  effi¬ 
cient,  reliable  performance.  Size  IVi"  *  1V4*  *  .3^*  over  tube 
sockets!  Used  in  bearing  aids,  mike  preamps  aixl  similar  applica¬ 
tions  where  small  size  and  outstanding  Mrformance  counts.  For 
complete  data,  check  coupon  No.  973  —  Ampec. 


/ 

/  ‘ 


Pentode  couplates  are  complete  interstage  coupling  circuits  consist 
ing  of  3  capuitors  and  3  resistors  on  a  small  6  1^  ceramic  plate. 
G}mpared  with  old-style  audio  circuits,  they  reduce  soldered  connec¬ 
tions  30%  —  wiring  errors  accordingly.  Big  saving  in  space  ai>d 
weight.  For  complete  data,  check  coupon  No.  999 — Pentode  Couplate. 
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Centralab  Vertical  Integrators  give  you  big  savings  in  assembly  costs 
in  TV  vertical  integrator  networks.  One  type  consists  of  4  resistors 
and  4  capacitors  brought  out  to  3  leads  .  .  .  reducing  formerly  re¬ 
quired  16  soldered  connections  to  3!  There’ re  less  parts  handled, 
too!  For  complete  data,  check  coupon  No.  42-22 — Vertical  Integrator. 

Cen^al^ 

DhUM  •!  (1(WE«II0N  MC  • 

B  ■  I  Tiaa  OUT  ceueoN  |  Bi  ■ 

for  Hio  Bullotins  you  want 


CENTtALAI 

Omtion  of  Globo-Union  Inc 

fl4  Eott  Koofo  Avoffitfo,  Milwoukoo,  WHcontIn 

Yob^I  would  likoto  Kovotho  CtL  bullottn«,€Kockod  bolow^fof  my  todinkol  libroryl 
O  42-J4  □  999  □  42-6  □  42-7  □  42-22  □  973 


COPPER  TREATS  YOUR  PRODUCT  BETTER  WHEN  YOU 

Contlrol  llbur 


Revere  Copper  Rod  replaces  Secondary  Coil  in  Soldering  Can  Trans¬ 
former  , , .  reduces  number  of  parts,  makes  for  a  speedier,  more 
efficient  assembly . . ,  also  makes  possible  a  lighter,  more  compact 
unit  of  increased  capacity. 


WHEN  the  Weller  Manufacturing^ 
Company,  Easton,  Pa.,  was  I 
completing  the  development  of  itt' 
new  electric  soldering  gun,  they  were 
confronted  with  this  problem:  ^The 
H"  Revere  Copper  Rod  used  to  re¬ 
place  the  secondary  coil  in  the  trans¬ 
former  had  to  maintain  its  rigidity 
yet  be  sufficiently  soft  so  that  during 
the  shearing,  coining,  and  bending 
operations  there  would  be  no  break¬ 
ing  or  splitting  of  the  rod. 

Revere’s  Technical  Advisory  Serv¬ 
ice  recommended  a  certain  temper 
copper  rod.  It  was  discovered  that 
Weller  was  getting  a  twist  in  the  rod 
when  it  was  installed  in  the  assem¬ 
bled  gun.  Other  tempers  were  tried 


and  tested.  Then  a  copper  rod  of  a 
slightly  harder  temper  than  the  first 
was  recommended.  That  was  it! 
Proper  temper  was  the  key.  Proper 
temper  was  also  the  key  to  the  .291 
dia.  copper  rod  used  for  the  Solder¬ 
ing  tip  itself.  For  this,  too,  had  to 
retain  its  rigidity  and  yet  remain  soft 
enough  to  be  coined,  punched,  and 
formed  without  fracture. 

"In  addition  to  being  extremely 
helpful  in  arriving  at  the  proper 
tempers.  Revere  also  recommended 
that  we  specify  our  rod  in  multiple 
lengths,  and  thus  save  considerably 
on  scrap.  They  were  also  helpful  in 
solving  the  problem  of  attaching  the 
brass  sleeve  to  the  secondary  rod  in 


our  Soldering  Gun,”  the  Weller  Man¬ 
ufacturing  Company  tells  us. 

So  you  see,  Revere’s  interest  iq 
your  problem  does  not  step  with  the 
recommendation  of  its  products. 
Perhaps  Revere  can  help  you.  Why 
not  take  your  current  problem  to  the 
nearest  Revere  Sales  Office  and  see? 

RBROtB 

COPPEt  AND  IIASS  INCOlPOIATED 

Ptmu/Ht  h  Peul  Rnm  tu  ItOt 
230  Park  Avcoue,  New  York  17,  New  York 

MUlt;  Bsbimer*.  Md.;  CUcstu  till  DttfoU, 
Mkh.;  Ut  Anttks  mut  UrtrtkU,  Calif.; 

Ntur  AdfenI,  Mast.;  tbimt,  N.  Y, 

Sakt  OJpctt  im  Prime^t  Citks, 
DiUrkutm  Ertryktere. 


HEAVY,  LESS  EFFI¬ 
CIENT  and  slower  to 
assemble,  was  the  orig- 
mat  Weller  Soldering 
Can  composed  of  toe 
parts  sboum.  Compare 
these  with  the  fewer 
parts  at  right  in  the  new 
Gnn,  and  you'll  readily 
see  why  the  new  stream¬ 
lined  Weller  is  so 
popular. 


THE  NEW  WELLER  SOLDERING  GUN  handles  2K 
watts;  heats,  ready  for  use,  in  five  seconds;  has  longer  range 
to  get  into  the  tight  spots,  and  is  eguipped  with  spot  light. 
Uses  current  only  when  trigger  is  operated.  It  it  assembled 
faster.  Requires  no  bolts  or  nuts.  Toe  H"  Revere  Copper  Rod 
that  replaces  the  secondary  coil  in  the  transformer  is  sheared, 
flattened,  and  bent  at  rsgbt  angles  in  a  200-ton  press  in  a 
single  operation. 
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©HMOTE  THIN  RESISTORS 


RANGERS 

(niU-RANGE-VARIABlE  DC  SUmYS) 


This  versatile  supply  is  a  combina* 
lion  of  the  widely  used  Sorensen 
NOBATRON  and  a  filter-variable 
output  circuit. 

The  result  gives  a  continuously 
variable  output  voltage  r^;ulated 
against  line  and  load  changes 
through  the  full  range  of  the 
instrument. 

Look  at  the  specifications  tabu¬ 
lated  below  — —  check  them  Eigainst 
your  requirements.  Where  range 
of  output,  adaptability  to  diverse 
applications  is  essential,  the  Sor¬ 
ensen  RANGER  may  well  be  your 
instrument  of  choice. 


ELEaRICAL  SPECIFICATIONS 


Model  No. 

SR-10 

SR-30 

SR-SO 

Output  range 

0-135  VDC 

0-30  VDC 

0-13  VDC 

Current  range 

1  - 10  amps 

3  -  30  amps 

5  -  50  amps 

Input  voltage  95-  130  VAC  SO  •  60  cycles,  single  phase 


Regulation  ±  0.25  perceil  at  any  voltage  setting  from 
accuracy  3  VDC  to  top  rating 


)ple  RMS  max.  1%  of  output  setting 


Meters  —  standard.  Coarse  and  fine  adjustment  available. 


Write  for  complete  information. 


For  other  regulated  DC  supply*,  investigate 
Sorensen’s  line  of  NOBATRONS  (low  voltage) 
and  B-NOBATRONS  (high  voltage). 


and  eompany^  ine» 

37S  raiariiiB  avi.  •  stamsobb,  conn. 
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ENDURES  HEAT  —  Temflex  105  is  Underwriters’ 

Laboratories  approved  for  continuous  operation 
at  105*0! 


SUPERIOR  INSULATION 


Temflex  105  main¬ 
tains  consistently  high  dielectric  strength! 

MOISTURE  RESISTANT  —Temflex  105  effective¬ 
ly  seals  out  moisture  —  is  Underwriters’  approved 
for  use  in  damp  locations! 

STRONG,  TOUGH  —  Temflex  105  gives  you  tensile 
i  strength  of  3,000  p.s.i.  —  with  minimum  elongation 
I  of  300%! 


T«mflex  105  extruded  plastic  tubing  affords 
longer  retention  of  flexibility  and  original 
inaulation  characteristics.  Use  it  for  higher 
operating  temperatures,  for  high  voltage 
conductors,  for  oil-cooled  transformers.  For 
details,  test  reports,  samples,  write  today. 


FLEXIBLE  WHEN  COLD  —Temflex  105 


stays 

flexible  down  to  temperatures  as  low  as  — 40°C! 

RESISTS  CHEMICALS  —Temflex  105  shows  good 

h  resistance  to  solvents,  is  unaffected  by  strong  acid 
j  or  alkali! 


WITHSTANDS  HOT  OIL  —  Temflex  105 


retains 

^  flexibility  and  dielectric  properties  after  prolonged 
;  immersion  in  oil  over  100®C! 


for  Insulation  Loadorshtp 


VARNISH  &  INSULATOR  COMPANY 

Irvington  11,  New  Jersey 
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RF  INTERFERENCE 
SUPPRESSION 

to  New  Heights 

of  NOISE 
ELIMINATIO 


FILTRON  IS  SPECIFIED  ON  THE 
MAJORITY  OF  MODERN  AIRCRAFT, 
GUIDED  MISSILES,  SIGNAL  CORPS, 
ORDNANCE  AND  NAVAl  EQUIPMENT 


FILTRON  v^l!  design  the  right  Filter  for  your  circuit 
conditions  to  meet  size,  weight  o^ci'^^fjtrical  char¬ 
acteristics  -  and  meet  RF  lnterferencV>Suppression 
Sped Ff cations  wherever  RF  Interference  must  be 
elinhnated . 


FILTRON  S  advantecf  engineering,  due  to  constant 
research  and  development,  together  with  FILTRON  S 
production  know  how,  insures  quality  components  to 
meet  your  delivery  requirements 


LARGEST  EXCLUSIVE  MANUFACTURERS  OF  RF  INTERFERENCE  FILTERS 


RF  INTERFERENCE  SUPPRESSION  FILTERS  FOR: 

Motors  Dynomotors 

Generators  Power  Plants 

InvertiTs  Actuators 

Electronic  Gasoline 

Controls  Engines 

Artd  oth^r  Rf  Int^rfrrrnrr  producinq  equipmrnt 


An  •nquirr  nn  four  C^^mpony  -i/f  prompt  attention 

TH, FILTRON  CO., INC. 

FLUSHING,  LONG  ISLAND,  N  Y 


I  he  introduction  of  the  indirectly  heated 
“cathode”  brought  about  revolutionary  im¬ 
provement  in  the  operation  of  electron  tubes 
for  radio  and  TV  reception.  It  eliminated 
AC  hum  in  receivers,  and  actually  increased 
emission  at  lower  filament  voltage.  Thus 
tubes  became  considerably  more  efficient,  and 
operating  life  was  greatly  extended. 

And  all  this  as  the  result  of  employing  a 
tiny  component— customarily  measured  in 
millimeters,  or  very  small  fractions  of  an 
inch! 

It  stands  to  reason  that  an  item  of  such 
importance  as  the  cathode  must  be  manu¬ 
factured  from  materials  that  are  carefully 
produced  to  exacting  specifications.  Superior 
Tube  Company,  leading  manufacturers  of 
nickel  alloy  caffiodes,  specifies  Driver-Harris 
Alloys  for  both  “active”  and  “passive”  cathode 
base  metals.  “Active”  materials,  producing 
a  high  level  of  electron  emission,  are  D-H 
Alloys  399,  599  and  799;  “passive”  materials, 
employed  when  freedom  from  grid  back- 
emission  is  necessary,  are  D-H  Alloys  499 
and  999.  All  are  prt^uced  free  from  oxides, 
and  with  extreme  accuracy  as  to  dimensions,  temper 
and  purity.  The  commercial  grade  of  pure  nickel 
does  not  meet  specifications. 

A  consideration  of  major  importance  is  surface. 
The  surface  of  materials  used  for  cathodes  must 
possess  sufficient  “tooth”  to  enable  coatings  of  chemical 
emitters  (such  as  Barium-Strontium  Oxide)  to  adhere 
successfully — without  cracking  or  spalling.  Driver- 
Harris  furnishes  the  precise  type  of  surface  required. 


D-H  ADoy  Cathodes,  as  produced  by  Superior  Tube  Company, 
Norristown,  Pa,,  are  made  from  thin  sMp  stock,  of  thicknesses  such 
as  .OOl'  a^  .0025' — bandied  by  patented  machines  espedaliy 
developed  for  the  purpose  of  producing  plain  or  beaded 
“Lockseam”  type  nickel  cathode  sleeves.  Basic  Dimensioas: 
Max.  OD — .100”;  Min.  OD — .040”.  Max.  Length— 42  mm.; 
Min.  Length — lU  mm.  (Compare  with  paper  cHp.) 


Here  is  but  another  example  of  the  tremendous  role 
played  by  D-H  Alloys  thruout  industry — and  the 
ability  of  Driver-Harris  to  produce  special  alloys  for 
special  purposes. 

Whatever  your  particular  alloy  problem,  let  us  have 
your  specifications.  Well  gladly  put  our  specialized 
knowMge,  and  the  skills  acquired  from  fifty  years  of 
alloy  manufacturing  experience,  at  your  di^>osal  .  .  . 
make  recommendations  based  upon  your  q>ec^  needs. 


Monvfoctwrert  of  world-famous  Nichrome*  and  over  80 
other  alloys  for  the  clectronU,  electrical 
«  and  heat-treating  industries 


Driver-Harris  Company 

HAIRISON.  NEW  JERSEY 
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Excellent  desisn,  cereFul  woiinMnship  end  quality  materials  are  com¬ 
bined  in  the  manufacture  of  JOHNSON  Variable  Condensers  to  assure 
highest  stability  of  the  tuned  circuit. 


TYPI  me  . .  .  for  ComiMrcial  and  Iroadcast  hm 
I  wliara  hifh  velta5c,  hifh  carreat  ceaditieas  prevail. 

•lu'ninum  die  cast  pUtet  have  heavy  beaded 
round  outer  edge  lor  maiimum  voKafe  break- 
down.  Cast  ahiminum  end  plates,  with  rounded 
edges,  rugged  steatite  insulators  with  long  creep- 
age  path.  Width  7*/i'>  height  7-S/16*.  Voltage 
up  to  11,000  volts  peak  breakdown. 
Maay  atfcer  types,  iecledlag  pretterlted 
aaltt,  are  asade  ter  high  veltaye,  felyft  peurer 
\  appileatieas. 


JOHNSON  a  H<l*H€  in  IReldca 

E.  F.  JOHNSON  CO.  WASECA,  MINN. 


*'  *  j  7ne  a^diustmeat 


tyfi  o 

Extresaely  le* 

coadeasers  ter  ^4 


The  entire  JOHNSON  line  features  high  quality  steatite  insulation 
and  sturdy  construction  —  your  assurance  of  long,  dependable  service. 

«  Unusually  economical  for  quality  condensers.  Types  C 
"iTwTniS  \  '  ^  .051"  thick,  rounded  aluminum  plates,  large 

^Vlr ^  1  laminated  rotor  brushes.  Air  gap  from  .080"  to  .250" 

fPalin  /  l^yP*  D)  and  .125"  to  .500"  (Type  C).  Panel  space, 

^  J  C,  5'/j"  W  X  5%"  H.  Type  a  W  x  4"  H. 

Rugged,  compact  units  for  low  and  medium  power  trans- 
_  \  mitters.  Aluminum  plates  .032"  thick,  rounded  edges. 

ITwi?)®  1  Stainless  steel  shafts.  Air  gap  from  .045"  to  .125" 

Uu  1  (Type  E)  and  .045"  or  .075"  (Type  F).  Panel  space, 

.  HaP  /  -  Type  E,  2yi"  square;  Type  F,  2-1/16"  square. 

^ —  MINIATURE  —  SMALLEST  EVER  BUILT! 

/  Ideal  for  VHF,  miniature  test  equipment,  etc.  Soldered 

iTwirva  \  construction,  silver  plated  beryllium  copper  contact 

^Vlr^  1  sleeve  rotor  bearings  —  no  shaft  wobble. 

IWSl  /  Wade  in  single  and  differential  models  up  to  19.6  mmf 

^  y  and  butterfly  up  to  1 1  mmf.  Panel  space  only  Vi"  x 

Air  gap  .017". 

Ceramic  soldered  —  no  eyelets  or  rivets  to  loosen.  All 
'jfwTTI®  \  soldered  construction.  "Bright  alloy”  plated. 

“Vlr  ^  I  Ideal  for  rough  service.  Beryllium  copper  contact  spring, 

n  J  silver  plated.  Made  in  butterfly,  single  and  differential 

.  “  y  types.  Panel  space  1  Vi"  square.  Air  gap  .030".  Also 

- ^  furnished  in  .020",  .060"  and  .080". 


wairf  TODAY  FOR  JOHNSON  CONDENSER  CATALOai 


i 
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FOR  YOUR  GOVERNMENT  REQUIREMENTS 

Conventional  and  ^^enmeUeaUt^  SeaUd 

It’S  easy.  . .  Simply  submit  your 
'blueprint  and  an  estimate  will  be 
promptly  forwarded  to  you. 

IF  you  desire  a  sample  built  to  your 
specifications,  it  can  be  made  for 
you  in  a  short  time. 

SEND  B/P  for  cost-free  RECOMMENDATIONS 
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Helps  you  Cut  Production  Costs 

Rauland’s  new  Indicator  Ion  Trap  can  help  you  in  your 
battle  to  cut  pennies  off  production  costs  and  thereby 
to  price  receivers  competitively. 

First  of  all,  the  Indicator  Ion  Trap  completely  elimi¬ 
nates  the  need  for  any  equipment  and  any  train^  judg¬ 
ment  in  the  adjustment  of  ion  trap  magnets.  Adjust¬ 
ment  can  be  made  faster  than  equipment  could  be 
attached.  The  ion  trap  magnet  is  simply  moved  until 
the  green  glow  signal  is  reduced  to  minimum.  It  can  be 
done  in  seconds  with  absolute  accuracy— without  even 
seeing  the  front  of  the  picture  tube. 

Second,  the  Rauland  Tilted  Offset  Gun  which  incor¬ 
porates  this  Indicator  Ion  Trap  requires  only  one  Ion 
Trap  Magnet  instead  of  two,  nibbling  a  little  more  off 
production  costs.  Yet  it  gives  better  results— the  elec¬ 
tron  beam  is  bent  only  once  and  is  focused  to  maximum 
sharpness.  < 

Specify  Rauland  tubes  with  these  exclusive  advan¬ 
tages,  and  get  the  benefits  that  only  Rauland  offers. 
For  further  information,  write  to . . . 


RAULAND 

TIm  first  t*  hrtroduc*  cooNMitMiy 
tbess  papelor  ftatartit 

Tihad  Offset  Gun 
Indicator  Ion  Trap 
Luxido  (Black)  Scroon 
Rofloction-Proof  Scroon 
Aiuminizod  Tubo 


THE  RAULAND  CORPORATION 

7^ejx-^ejc±Jua7x^  7^ej±£XL/LcJL, 

4249  N.  KNOX  AVINUI  •  CHICAGO  4  1,  IlllNOIS 
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Another 


“DESIGN  HEADACHE" 

solved  by 


INSUROK 

T-725 


Cen^ialab'  required  a 
in  the  insulation  for  this  unique  slide  switch 
used  in  Anchor  Radio’s  TV  preamplifier 


At  the  high  frequenrirs  encountered 
Ld  tv  equipment,  insulating  materials 
must  possess  a  unique  combination  of 
many  properties.  To  find  such  a  mate¬ 
rial  for  its  intricate  slide  switches,  used 
in  Anchor  Radio’s  TV  preamplifier, 
was  the  problem  faced  by  Coatralab 
engineers. 

INSUROK  T.725  laminated  (dastic 
insulation  proved  to  be  the  answer.  It 
had  the  necessary  physical  strength 


and  electrical  properties.  It  was  stable 
under  elevated  temperatures  and  high 
humidity.  And,  from  piece  to  piece,  it 
remained  uniform. 

In  hundreds  of  similar  applications, 
laminated  and  molded  INSUROK  are 
solving  difficult  problems  for  industry. 
Richardson’s  years  of  experience  in  the 
engineering  application  of  plastics  are 
available  to  you  without  cdtligation. 
Write,  today. 


^  1 .  Uniform  quality 

2.  Low  electrical  loss 

3.  Resistance  to  moisture 

4.  Electrical  stability  over 
a  wide  temperature 
range 

5.  Mechanical  strength 


6.  Close  tolerances 


t  DIVISION  or  OLOU- UNION  INC,  MIIWAUKH 


mm 


RICHARDSON  CDMPi\NY 


L 


FOUNDfD  IN  ItSS-LOCKlAND,  OHIO 

Lake  St.,  Melrose  Park,  Illinois  (Chicago  District) 


Dnscriptiv* 

Data  Sh*«t  T-725 


SALis  orricist  cieveiano  •  oeteoit 

INOIANAfOllS  •  lOCKlAMD,  OHIO  •  MIIWAUKEE 
MEW  ItUNSWICK,  IN.  J.|  •  NEW  YOIK 

EHIIAOEIEHIA  •  lOCHESTEI  •  $T.  LOUIS 
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Exclusive  Manufacturers  of 
Communications  Network  Components 


r  1 


J 


4r% 
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For  PERFORMANCE 
PRICE,  ADAPTABILITY 


you  just  can't  beat 

""  Tonian 


A  compact,  priscision-boilf 
"package,"  offering  maximum 
performance  per  dollar  cost. 
And,  backed  by  TARZIAN 
engineering  "know-how." 


ivic 


TUNER  DIVISION 


537  South  Walnut  Street  •  Bloomington,  Indiana 


Only.  Tarzian  Tuner  has 
of  these  desirable  Features 


#  Since  the  time  it  was  first  introduced,  the 


•  Lew  etciliefer  redicrtten 

•  High  gain  and  lew  neise  _ 

e  Designed  for  21  er  41  megecyct**  I.F.  systems 

•  Insulated  shaft  design  eveiiable  at  lew  cast 

•  Anti  beck  lash,  air  dielectric  fine  tuning,  giving 
uniform  ceverege  en  lew  end  high  channels 

e  Three  tube  performance  with  two  tubes 

•  Each  channel  individually  aligned  for  nsaximum 
performance 

•  Good  input  balance— no  tracking  dHficuhies 

•  Completely  shielded 

G  Oscllloter  tube  shield  provides  rigid  heriyental 
and  vertical  pesMening  of  the  tube 

G  Extra  terminals  provided  for  tie-points 


TARZIAN  front-end  tuner  has  won  the  acclaim  of 


the  industry,  it  is  small,  skillfully  designed,  well- 

built  and  low-priced.  That’s  why  17  of  the  na- 

*.  . 

toon’s  set  manufacturers  today  are  specifying  the 

'V 

T/|RZIAN  tuner  as  a  component  for  their  products. 


EnginGGring  sGrvicG  availoblG 


Write  for  complete  information, 
specifications  and  technical  data. 


The  SARKES  TARZIAN 
stations  in  Bloomington 


5000  Watts 
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MAIL  COUPON 
FOR  NEW 

FREE 

CATALOG 


Avsilable  How! 


DEALERS  AND  SERVICEMEN -Your  share  of 
today’s  muld-million  dollar  TV  replacement 
market  is  limited  only  by  your  ability  to  handle 
it.  Now  you  can  get  ferrite  transformers,  ferrite 
core  yokes,  linearity  controls,  focus  coils— the 
vital  TV  components  you  need— from  one  de¬ 
pendable  source— General  Electric!  Don’t  wait 
to  cash  in  on  the  biggest  new  business  in  tele¬ 
vision  history— call  your  distributor  today  and 
stock  the  General  Electric  line! 


RECEIVER  MANUFACTURERS-Here’s  a  way 

to  cut  production  headaches  and  manufactur¬ 
ing  costs!  You  simplify  ordering  and  delivery 
when  you  design  G-E  components  into  your 
sets.  Remember,  too,  that  your  sets  will  be  serv¬ 
iced  in  the  field  because  G-E  distributors  and 
dealers  everywhere  stock  these  parts.  Let  us 
review  your  requirements  for  next  year’s  pro¬ 
duction  right  now.  General  Electric  application 
engineers  are  at  your  service. 


ELECTRIC 


General  Bectric  Company,  Section  4 1 1 

Bectronict  Park,  Syracuse,  New  York 

Rush  me  the  new  G-E  Catalog  of  TV  Components. 


.STATE 
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Finally,  United  Electronics 
Company  engineers  tried 
“K”®  MONEL-and  it 
proved  to  be  the  answer  to 
their  problem. 

“K”  MONEL  “wet”  the 


SWwte#  timgnmk  fitmmmm 

Umi»  mBtmUtd  to  •  hmm.  Tkm 

mwHimj  imkm*  km$  m 

Tkm  tmm  ««cftoiu  •/  ikm 
tmgstm  Immdt  mrm  ^Imemd  to  • 
pmtiUmoitH  A  ttojr 

mymlmCml  **r*  MOifft  to 
Mpgtmd  ikm  tmtmme  ocri— , 

»mm  tiim  jmimt.  -fm  dirmet  Amm,  tkm 
to  inmmn^,  fiMtmrm  mtd  ImmA 
mtmmmkly  mrm  rmUmd  intm  m  ky4r»§mm 
fiUmd  $tmam  kmU,  mmd  tkm  wmUktg 
to  pmrfmrmtmd  by  ikm  cf>— 
mrt  mmikmd. 


NICKEl  A  ALLOYS 


MU*  •  K"*  sm .  "f»sisa .  “r»iii«i  •  “ir* 


The  International  Niekel  Compan^^  Mar. 

•T  Wall  S(rM<  •  New  Verk  S,  N.V. 


•  Mia  •  Mt  UMi  Ku  •  miMia*  •  latNn*  •  Mm -r* 
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While  improving  the  design  of  their  VHF  beam  tet¬ 
rodes,  the  United  Electronics  Company  ran  into  a  diffi¬ 
cult  technical  problem. 

In  their  tube  types  5D22  and  4D21,  tungsten  filament 
leads  are  brought  out  to  conventional  base  prongs. 
However,  to  locate  the  filament  at  the  center  of  the 
structure,  the  two  internal  filament  leads  had  to  be 
sharply  offset.  It  was  necessary,  also,  that  the  leads  be 
accurately  aligned  with  the  base  outlet  holes,  to  elimi¬ 
nate  stresses  which  might  crack  the  glass  envelope 
when  the  tube  was  put  in  service. 

Bending  the  tungsten  leads  to  shape  proved  too  in¬ 
accurate  a  method.  So  it  was  decided  to  make  the  leads 
in  two  sections  —  one  straight,  and  one  bent  —  welding 
them  together  in  precision  positioning  fixtures. 

This  method  of  assembly  proved  satisfactory,  but 
difficulty  was  immediately  encountered  in  finding  a 
suitable  joining  metal. 

Several  metals  were  tried  without  success.  Either  they 
failed  to  “wet”  the  tungsten,  or  caused  it  to  embrittle. 


VHF  bmm  trtrodm  ttUtr,  by  ^ 

tkm  Vrnitmd  Ctorfnmtos  C®w  Nmu-mrk,  N.  /. 


tungsten  satisfactorily; 

flowed  well;  made  strong,  smooth  joints;  was  resistant 
to  oxidation  and  corrosion.  In  addition,  “K”  MONEL’s 
melting  point  was  safely  above  both  exhausting  and 
tube  operating  temperatures. 

« 

If  you  have  a  problem  in  metal  selection,  get  to  know 
the  family  of  INCO  yirkel  Alloys  with  their  unique 
combination  of  properties.  Our  technical  department 
is  always  ready  to  assist  you.  Write  for  “66  Practical 
Ideas  for  Metal  Problems  in  Electrical  Products.” 


ERIE  STYLE  325  ...A  Rugged 
Stand“Off  •  •  •  Quickly  Installed  . . . 
/Makes  a  Neater  Chassis  . . .  Provides 
Uniform^  Efficient  By-passing 


ACTUAL 

SIZf 


Manufacturers  of  TV  and  other  high  frequency  receivers 
have  welcomed  the  Erie  Type  325  Ceramicon  because  its 
distinctive  features  give  the  answer  to  many  production  prob¬ 
lems.  Consider  these  advantages: 

1  For  th*  iiiit  tim*  ia  a  haimaticaUy 
laalad  caaa,  a  by-past  to  eiound 
it  proTidad  tbrouQh  tha  thoriatt 
pottibla  path,  by  tabng  advan- 
taga  oi  tha  concaathc  cyliadtical 
alactroda  coabguiatioa  aad  mak- 
iag  coaaactioa  to  tha  outai  shall 
at  tha  plaaa  oi  tha  chattit. 

2  Tha  datiga  proridat  axtramaly 
low  aad  uaiiorm  tariat  iadoctaaca 
aad  aiiectiTa  v.h.L  by-patt. 

3  la  attamUy  oparatioat  tanaiaals 
aad  laad  laagtha  aia  iixad,  ratult- 
iag  ia  battar  machaaical  uai- 
iomity. 

Araihbh  ia  10,  33,  47,  68,  82,  100,  680,1,000 
and  1,500 MMF capacity.  500  Voltt  D.  C.  working. 


4  High  tpaad  attambly  it  iacilitatad 
through  uia  oi  a  ttaadard  puth-oa 
clip.  For  mora  critical  applicaiioat 
shall  may  ba  toldarad  diractly  iato 
a  hola  ia  tha  chattit. 

5  Pott  tarmiaal  matchas  tuba  tockat 
tarraiaal  haight  to  maiataia  uni- 
iorm  short  loads,  aad  proyidat  a 
sturdy  tio  poiat  ioi  ta*oral  coa- 
iMctioru. 

6  Uautual  machaaical  ruggodaott 
miaifflitat  daagor  oi  braakaga  ia 
iatiallaiioa  aad  ia  uta. 


ERIE  RESISTOR  CORP.,  ERIE,  PA 
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^3-)iw  AmpUdyn*  meler^iMrator  Mt 


^  1-Jiw  Amplidyiit  motor-gvfiarater  ft. 


The  General  Electric  amplidyne  is  a  simple  d-c  generator  which, 
through  the  arrangement  of  field  and  armature  circuits,  possesses 
extremely  high  speed  of  response  and  amplification. 

First  used  in  radar  and  fire<ontrol  apparatus,  it  now  has  many 
new  jobs.  That's  why  G-E  amplidyne  generators  and  motor-generator 
sets  are  made  in  a  wide  variety  of  sizes  and  frames  with  output 
ratings  from  500  watts  to  25  kilowatts. 

What  are  your  requirements.’  For  further  data,  write,  giving 
complete  details,  to  Electrical  Industries  Sec.,  Resale  Industries  Div., 


-MADE  TO  ORDER 


Specially  designed  General  Electric  Type-B 
networks  will  generate  pulses  within 
per  cent  of  any  length  you  require  from  O.I 
to  40  microseconds.  These  networks  consist 
of  capacitor  and  coil  sections  adjusted  to 
close  tolerances  and  hermetically  sealed  in 
single  metal  containers.  In  the  last  war  G-E 
Type-E  networks  were  produced  on  a  large 
scale  to  meet  radar  demands.  Now  they  are 
available  for  commercial  or  military  use  in 
a  wide  variety  of  designs,  impedances,  rat¬ 
ings,  and  sizes.  See  Bulletin  GEA-499f'. 


Typical  dasipn  end  oparotional  limilt  of  C  E  Typ«-E 
pulto-forming  iMlwork:  Rippla  at  lop  of  polio  ±5%; 
Wave  longth  ±5%  moaiurad  at  70%  amplitudo; 
Capacitanco  toloranco  ±10% 


PRECISE  CONTROL  OF  position  •  torque  ■  speed 
tension  •  power  factor  •  voltage  •  current 


Apparatus  Dept,,  General  Electric  Co.,  Schenectady  3,  N.  Y, 


A  G-E  25-KW  AMPLIDYNE  AMPLIFIES  A  9/10  WATT  INPUT  22,200  TIMES 


GENERALi^ELECTRIC 


30 
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Here  is  a  new  switchboard  instrument  that  can  be 
read  easily— anytime.  Its  dial  can  be  clearly  illumi¬ 
nated  from  almost  any  angle  because  it  is  set 
forward  flush  with  the  front  of  the  case.  A  pro¬ 
truding  anti-glare  convex-type  glass  front  prevents 
reflection-  The  new  meter  is  available  in  4V4-  or 
8-1  Vinch  models,  both  with  long  250-degree  scales. 
D-c  ammetvrs,  volt-ammeters;  a-c  ammeters,  volt¬ 
meters,  wattmeters,  frequency  and  power-factor 
meters,  temperature  indicators,  and  synchroscopes. 
Send  for  Bulletin  GEC-218. 
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0«Mral  Ilactrk  Coufy,  Sactioa  MT-IO 
Ayiparatas  PayrfMawt,  SclwctaJy  5,  N.  Y. 


There’s  a  General  Electric  push-button  sution  or  unit  for 
virtually  any  electronic  application.  The  complete-line  includes 
dozens  of  types.  All  stttioos  have  sturdy  nonbreakable  steel 
frames  and  covers  with  ample  clearance  between  terminals. 
G-E  units  for  built-in  applications  have  terminals  anchored  to 
a  molded  base  for  firm  support.  Contact  maintenance  on  all 
stations  and  units  is  virtually  unnecessary  because  large  fine- 
silver  double-break  contacts  are  used.  For  full  data,  check 
Bulletin  GEA-3469. 


G-E  hermetically  sealed,  oil-immersed  selenium  rectifier  stacks 
make  it  possible  for  you  to  design  metallic  rectifiers  into 
equipment  that  will  be  subjected  to  corrosive  fumes,  salt  air, 
dust,  fungus,  or  other  atmospheric  conditions.  Because  they’re 
immersed  in  oil,  these  stacks  will  stand  higher  current  drains 
than  equivalent-size  "open”  units.  Available  in  single-  or  full- 
wave  circuits.  Ratings:  from  12  to  180  d-c  volts  output,  15.5 
to  270  a-c  volts  input,  .25  to  27.0  d-c  amps.  Write  for  complete 
data  on  ratings  and  dimensions  to  Electrical  Industries  ^Section, 
Resale  Industries  Division,  Apparatus  Dept.,  Gesseral  Electric 
Con  Schenectady  5,  N.  T 


INtVV!  SHADOW-PROOF  DIALS 
MAKE  SWITCHOOARD  INSTRUMENTS 
EASIER-TO-READ 


PI*OM  Mnd  fiM  following  bvllotiru: 

(  V  )  Indicoto  for 

roforonco  only  O  OEA-3449  PutK-botton  tWiowt 

( X )  lor  planning  an  □  OEA-^m  Fvlsa^oniiing  iMlworfct 

iminodioto  pro|oct  Q  OC€«21t  SwMchboord  lottmmofitt 


OIL-IMMERSED  SELENIUM  RECTIFIERS 
—  use  them  “ANYWHERE"! 


PUSH-BUTTON  STATIONS— make  your  selection 
from  the  COMPLETE  G-E  LINE 


t 


I 


A  PARTIAL  LIST  OF  M-R  PRODUCTS:  FIBERGIAS  VARNISHED  TUBING.  TAPE  AND  CLOTH  •  INSULATING' PAPERS 
AND  TWINES  •  CABLE  FILLING  AND  POTHEAD  COMPOUNDS  •  FRICTION  TAPE  AND  SPLICE  •  TRANSFORMER  COM 
POUNDS  •  FIBtRGLAS  SATURATED  SLEEVING  •  ASBESTOS  SLEEVING  AND  TAPE  •  VARNISHED  CAMBRIC  tLOTH  AND 
TAPE  •  MICA  PLATE,  TAPE,  PAPER,  CLOTH,  TUBING  •  FIBERGIAS  BRAIDED  SLEEVING  •  COTTON  TAPES,  WEBBINGS  AND 
SLEEVINGS  •  IMPREGNATED  VARNISH  TUBING  •  INSULATED  VARNISHES  OF  ALL  TYPES  •  EXTRUDED  PLASTIC  TUBING 


s*»*  •**•'** 
ylWhSt**"^  ^ 


•no  ’*  flior*  ' 

yxt 


a&%  — 
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A  MESSAGE  TO  AMERICAN  INDUSTRY 


ONE  OF  A  SERIES 


America's  Road  to  Victory 

. . .  Let's  Increase  Production 


l^iis  is  the  time  to  speak  out— now— at  the  beginning. 

Our  industrial  program  for  re-armament  is  petting 
off  on  the  wrong  foot. 

The  talking  and  writing  about  it  emphasize  the 
wrong  things. 

Its  headline  words  are  “cuts”  and  “controls.” 

Those  words  make  bad  propaganda  for  the  cold 
war. 

“Cuts"  and  “controls”  are  no  words  to  challenge 
the  imagination  and  energy  of  our  own  people.  They 
won’t  impress  the  masters  cf  the  Kremlin.  And  they 
can  only  make  it  appear  to  the  rest  of  the  world  that 
America  thinks  it  can  defend  the  free  way  of  life  by 
abandoning  it 

America  stands  as  the  world’s  champion  against 
aggression  because  America  has  become  the  most 
powerful  free  nation  in  the  world. 

How  did  we  get  that  way? 

Not  by  putting  ceilings*on  wages;  not  by  rationing 
or  clamping  iron-clad  government  controls  all  over 
busing  and  industry. 

To  be  sure,  some  temporary  controls  are  necessary 
to  channel  very  scarce  materials  speedily  to  use  for 
defense.  So,  too,  are  special  taxes  and  credit  restric¬ 
tions  needed  to  combat  inflation.  But  they  will  be 
fatal  if  they  blind  us  to  this  fact: 


We  became  the  gtrongeet  nation  in  the  loorld  bg 
out-producing  every  other  nation. 

Production -The  Final  Answer 

Next  year  our  government  is  planning  at  least  a 
$40  billion  military  program.  Instead  of  planning  only 
on  controls  to  divert  $40  billion  of  production  from 
the  making  of  civilian  goods  to  the  making  of  military 
supplies,  we  should  be  figuring  out  also  ways  to  push 
up  total  production. 

Of  course,  our  industrial  plant  is  running  at  close 
to  “capacity”  now.  And  our  labor  force  has  reached 
almost  full  employment.  There  isn’t  much  slack  to 
be  taken  up. 

Can  even  the  United  States  add  a  $40  billion  mu> 
acle  of  production  on  top  of  what  it  is  already  doing? 

Our  answer  is  “Yes”— and  within  two  years.  It- 
can  be  done  by  adding  about  $6  billion  each  year  to 
our  program  of  capital  investment  which  now  runs 
about.$22  billion  a  year. 

Part  of  this  added  production  will  come  from  ex¬ 
panding  our  industries.  The  steel  companies,  for  ex¬ 
ample,  already  have  plans  to  increase  their  capacity 
almost  ten  per  cent  in  the  next  two  years. 

But  by  far  the  largest  part  of  that  $40  biUion  of 
added  production  must  come  from  higher  produc¬ 
tivity— rawing  industry's  effideney. 
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A  Nation-Wide  Effort 

Of  course,  industry  itself  can’t  do  the  whole  job. 
Labor,  government  and  all  the  rest  of  us  must 
cooperate. 

Government’s  part  is  to  see  that  its  emergency 
controls  are  so  applied  that  they  will  increase  pro¬ 
ductivity  tmd  thus  make  possible  an  early  lifting  of 
such  controls. 

Labor’s  part  is  to  help  in  the  development  of  labor- 
saving  methods  and  machinery  and  to  welcome  their 
adoption  as  the  only  sure  way  of  continuing  to  ad¬ 
vance  the  American  standard  of  living  while  main¬ 
taining  the  American  free  way  of  life. 

For  all  of  us  the  job  is  to  work  constantly  for  an 
expanding,  ever-stronger  America  xoith  constantly 
growing  productivity;  not  a  pinched  and  shackled 
America  cooped  up  under  wage  and  price  ceilings  and 
tied  to  a  ration  card. 


To  meet  our  goals  we  need  to  raise  our  productivity 
five  per  cent  a  year. 

Can  it  be  done? 

The  answer  is  an  emphatic  “Yes.” 


Raise  Industry’s  Productivity 

McGraw-Hill’s  studies  of  industry’s  equipment 
show  that  there  are  coimtless  opportunities  for  im¬ 
proving  efficiency.  Our  manufacturing  industries 
alone  need  at  least  $35  billion  of  new  equipment  to 
raise  their  facUities  to  first  class  technical  standards. 

Here  are  some  of  the  broad  possibilities  reported 
by  the  trained  editors  of  McGraw-Hill’s  business 
magazines: 

In  many  manufacturing  plants  as  much  as  40  per 
cent  of  workers’  time  goes  into  moving  materials  and 
parts— shifting  things  about  within  the  plant  between 
processes  and  to  and  from  shipping  platforms. 

FACTORY  estimates  that  improved  materials 
handling  equipment  and  methods  might  well  cut 
handling  costs  twenty-five  per  cent  and  save  annually 
over  650,000  man-years  of  unnecessary  labor. 

Modem  machine  tools  designed  since  World  War 
n  are  40  per  cent  more  productive,  on  the  average, 
than  is  old  equipment  But  AMERICAN  MACHIN¬ 
IST  surveys  show  that  95  per  cent  of  industry’s 
machine  tools  are  of  designs  at  least  ten  years  old. 
Replacing  them  could  raise  productivity  of  the  metal¬ 
working  industries  at  least  ten  per  cent— enough  to 
absorb  a  major  share  of  the  metalworking  industries’ 
part  of  the  defense  program  as  now  planned. 

In  coal  mining,  latest  equipment  and  methods  can 
raise  productivity  sharply.  ’The  editors  of  COAL  AGE 
estimate  that  production  of  bituminous  coal  could  be 
raised  from  seven  tons  per  man-shift  to  ten  within 
three  to  five  years. 

Many  new  textile  production  techniques  are  50 
per  cent  to  75  per  cent  more  efficient  than  those  in 
use  now.  If  plants  covdd  be  fully  modernized,  and  full 
use  made  of  latest  management  methods,  TEXTILE 
WORLD  estimates  that  output-per^manhour  would 
rise  20  per  cent  A  FOOD  INDUSTRIES  study  in¬ 
dicates  that  modem  equipment  plus  the  best  man¬ 
agement  techniques  could  raise  productivity  in  food 
processing  at  least  20  per  cent. 

’These  are  just  some  of  the  opportunities  that  in¬ 
dustry  can  seize  and  by  which  the  nation  can  profit 


Challenge  to  Industry 

Here  is  a  sharp  challenge  to  industry  to  study  the 
best  work-methods  that  are  being  reported— to  use 
every  minute  and  every  dollar  it  can  to  replace 
obsolete  equipment. 

Here  is  a  sharp  challenge  to  government  to  do 
everything  within  its  power  to  make  its  control  poli¬ 
cies  and  its  fiscal  policies  strengthen  the  incentives  to 
industrial  modernization— to  demand  sacrifice  for  a 
purpose  and  not  for  effect. 

’The  job  to  which  such  opportunities  point  will  take 
time— though  nothing  holds  back  adoption  of  some 
of  the  simpler  improvements  in  work-methods  re¬ 
ported  in  business  magazines  all  the  time. 

But  increasing  production  is  our  one  best  hope  that 
we  may  be  spared  the  full  array  of  price,  wage  and 
production  controls  now  and  be  freed  eventually  from 
all  controls. 

General  Omar  Bradley  has  said  that  the  protection 
of  our  national  independence  calls  for  “long-range 
commitments  that  we  are  willing  to  carry  out.” 

A  long-range  commitment  to  fight  this  battle  for 
peace  with  America’s  most  powerful  weapon— indus¬ 
trial  productivity— is  the  surest  guarantee  of  victory 
for  the  free  world. 

Let’s  make  that  commitment— now— at  the  be¬ 
ginning. 

McGraw-Hill  Publishing  Co.,  Inc. 


COMPlfTE,  WIDE-BAND  INSTRUMEMTATION  FOR 
DISTORTION-FREE,  FAST-PULSE  MEASUREMENT! 


SPECIFICATIONS 

-hp-  460B  PAST  PUISI  AMPUTIIR 

FREQUENCY  RESPONSE;  Closely  matches  Gaus¬ 
sian  curve.  Hf  3  db  point  is  approx.  140 
me.  If  3  db  point  is  approx.  SO  he  into 
200-ohm  load. 

MAXIMUM  OUTPUT  VOLTAGE;  High  bios,  ap¬ 
prox.  125  V.  negative  open  circuit.  Nor¬ 
mal  bios  (linear  ompliflcotion)  approx. 

8  V.  peak  into  2(X)-ahm  load  or  16  v. 
peak  open  circuit,  pot.  or  neg.  pulses. 
GAIN:  Approx.  IS  db  into  2(X>-ohm  load. 

INPUT  IMPEDANCE;  Approx.  200  ohms. 

RISE  TIME;  Approx.  0.0026  Msec. 

DELAY;  Approx.  0.016  Ptec. 

DUTY  CYCLE;  0.10  max.  lor  12S  v.  output  pulse. 
LINEARITY  PULSE  OPERATION;  See  Figure  I. 
MOUNTING;  Relay  rock.  5<4’'  x  19”.  6”  deep. 
POWER  SUPPLY;  115  v.  50/60  cpt.  35  watts. 
PRICE;  $225.00  f.o.b.  factory. 

-kp-  460A  WIDE-RAND  AMPLIFIER 

(SpeciUcotiont  some  et  Model  4601  except.) 
MAXIMUM  OUTPUT  VOLTAGE;  Approx.  8  v. 
peek  open  circuit;  4.75  v.  peok  into  200- 
ohm  load. 

GAIN;  Approx.  20  db  with  2(X>-ohm  load. 
DELAY;  Approx.  0.012  ptec. 

PRICE;  $185.00  f.o.b.  factory. 

-Ap-  44A  ACCESSORIES 
-kp-  46A-16A  PATCH  CORD  -  200-ohmt,  2' 
long.  $18.50. 

-kp-  46A-16t  PATCH  CORD  -  200-ohmt,  6' 
long.  $25.50. 

-kp-  46A-9SA  PANEL  JACK-For  200-ohm  ca¬ 
blet,  low  copcKitonce.  IVi'  die.  $7.50. 
-kp-  46A-9SS  CASIE  PIUG-For  200-ohm  co¬ 
bles,  low  capacitance.  $7.50. 

-kp-  812-52  CARLE— 200-ohm  coble  in  lengths 
to  speciRcation.  Per  foot  $1.75. 

-kp-  46A-9SC  50-OHM  ADAPTOR  -  Type  N 
connector  lor  coupling  50-ohm  line  into 
-kp-  ompliRert.  $15.(X>. 

-kp-  46A-95D  ADAPTOR-Royonet  sleeve  lor 
connecting  -kp-  410A  VTVM  to  output  of 
460A/R  ompliRert.  $IS.(X). 

-kp-  46A-95E  CONNECTOR  SLEEVE-Joint  two 
46A-95R  CARLE  PLUGS.  $7  JO. 

-kp-  46A-9SF  ADAPTOR— For  connecting  to 
5XP  CRT.  $10.00. 

'  kp  ■  46IU950  ADAPTOR— For  connecting  to 
Tektronix  type  511  oscillotcope.  $12J0. 

Data  (ubject  to  ckonge  witkeut  notice. 


UP  TO  90  DB  GAIN  IN  CASCADE!  AMPLIFIES  MILLI¬ 
MICROSECOND  PULSES!  RISE  TIME  .0026  /uSEC! 
125-VOLT  OPEN-CIRCUIT  OUTPUT!  GIVES  OVER  100  MC 
BANDWIDTH  TO  YOUR  STANDARD  OSCILLOSCOPE! 


Here  at  last  is  complete  instrumen 
tation  for  true  amplification  of  fast 
pulses  at  high  power  levels  sufficient  to 
operate  scalers  or  counting  meters,  cath¬ 
ode  ray  tubes,  or  to  give  more  than  100 
me  band-width  to  your  present  oscillo¬ 
scope.  New  460B  Fast-Pulse  Am¬ 
plifiers,  in  cascade  with  -Ap-  460A 
Wide-Band  Amplifiers,  amplify  up  to 
12)  volts,  open  circuit  (limited  duty 
cycle).  This  permits  full  deflection  of 
)XP  cathode  ray  tubes,  or  2-inch  deflec¬ 
tion  of  5CP  tubes.  Ultra-short  rise  time 
of  0.0026  fisec,  combined  with  zero 
overshoot,  insures  distortion-free  ampli¬ 
fication  of  pulses  faster  than  0.01  /isec. 


New  -Ap-  460B  Amplifier,  cascaded 
with  -A^-  460 A  provides  linear  ampl 
fication  of  16  volts  peak  output  and 
pulse  amplification  of  12)  volts  output 
(slight  non-linearity).  This  combina 
tion  provides  maxim>im  usefulness  in 
fast-pulse  study  for  nuclear  radiation 
work,  television  or  VHF  research;  for 
increasing  frequency  range  of  your  oscil 
loscope,  or  gmeral  wide-band  labora 
tory  amplification.  In  addition  to  the 
above  instrumentation,  -Ap-  also  offers 
series  46A  accessorio—  a  complete  set 
of  200  ohm  cables,  adapters  and  fittings 
for  inter<onnecting  Amplifiers  or  patch¬ 
ing  to  oscilloscopes. 


Fig.  It  liA«ority  of  -hp-  4Mi  AmpliA«r 


Fig.  3i  (o)  0.01  pwIm  tlire$*gh  4MI  AmpIMW 

(b)  0.03  M—t  pwlM  through  3  ompiM«r«  bi  cMCPdp 


C*t  C0mpieu  dttailt.  Writ*  dhtet  or  st*  jmttr  -b^  salts  rtprtstalath*. 

HEWLETT-PACKARD  COMPANY 

2177A  Fog*  Mill  Raa4  •  Rolo  Alto,  CaHfofaia,  U.S.A. 

Salox  RoproMntativw  in  all  principal  dtinc. 

Ixportt  Fraxar  A  Hanaon,  Ll4„  $an  Francitco,  Now  York,  Lac  Angela* 


HEWLETT-PACKARD 


INSTRUMENTS 


^for 
edge  to  edge 
sharpness... 


the  latest  refinement  in  the  most  copied  gun  structure 


Uniform  sharpness  of  trace  to  the  very  edges  of  the 
screen  distinguishes  the  new  Du  Mont  Bent-Gun. 

A  higher  degree  of  pre-focusing  passes  a  smaller- 
diameter  beam  through  the  deflection  field.  Spot  dis¬ 
tortion  b  reduced  and  a  uniform  overall  focus  results. 
Other  design  changes  are:  Improved  bulb  spacer  insures 
proper  anode  contact  and  electron  gun  centering; 
rounded  corners  on  pertinent  gun  parts  eliminates 
stray  emission  at  higher  anode  voltages;  new  grid- 
cathode  assembly  allows  a  longer  G-2  (second  grid) 
without  increasing  overall  length. 

This  new  Du  Mont  Bent-Gun  is  now  being  incorpo¬ 
rated  in  ALL  Du  Mont  Teletrons.  Therefore,  whether 
planning  a  new  TV  receiver  or  modifying  an  old  one, 
be  sure  to  include  the  Du  Mont  Teletron  for  the  best 
in  TV  pictures.  Simply  specify  DU  MONT. 
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TYPE  H-14 

1  08-1  1  8  MEG/  CYCLES 

Tests  OMNI  Receiving  Units 
in  Airaoft  or  on  the  Bench 

ChKkt  on: 

#  24  Omni  ceuriot 

G  Loft-conlor>rlghl  on  ehoto- 
locoliior 

9  Lofl-<onlor-r!ght  on  Amplihtdo- 
lotoliior 

9  Omni  covno  (ontilivity 

9  To-From  and  Flag-alarm  oporo- 
lion 

9  All  nocottary  qwanlilalivo  boiKh 
•nit 


The  Type  H-14  Signal  Generator,  108-118  quickly  and  accurately  just  before 

megacycles,  provides  a  standard  signal  take-off.  RF  output  for  ramp 

source  for  the  complete  testing  of  VHF  checks,  1  volt  into  52  ohm  line  and 

airborne  omnirange  and  localizer  receivers  for  bench  checks,  0-10,000  micro¬ 
in  aircraft  or  on  the  bench.  It  provides  for  volts.  Provision  for  external  voice 

testing  24  omni  courses,  plus  left-center-  or  other  modulation.  AF  output 

right  checks  on  both  amplitude  and  phase  available  for  bench  maintenance 

localizers.  Aircraft  may  be  checked  out  and  trouble  shooting. 

Prices  888S.00  nat,  f.a.b.  Beeiiteii,  N.  J. 


I  TYPE  H-10- 


Microwav*  Test  Set ;  23,500-24,500  Megacycles 


ARC  Communication 
and  Navigation  Equipment 


Aircraft  Radio  Corporation  also  manufactures 
LF  and  VHF  airborne  communication  and  nav¬ 
igation  equipments— all  CAA-Type-Certificated 
for  scheduled  air-carrier  use  or  for  those  whose 
type  of  flying  requires  a  high  degree  of  reli¬ 
ability  and  performance.  Equipment  consists  of 
light,  small  units  which  can  be  combined  to 
provide  the  required  operation,  whether  it  be 
the  1  Receiver/1  Transmitter  (15  pound)  instal¬ 
lation  in  a  2-place  helicopter,  or  a  3  Receiver/2 
Transmitter/  VrlF  Omni  installation  (70 
pounds)  iu  larger  2-engine  aircraft. 


Provides  source  of  cw  or  pulse  measure  receiver  sensitivity,  band- 
frequency— modulated  RF,  power  width,  frequency,  recovery  time, 
level  —37  to  —90  dbm.  RF  power  and  overload  characteristics,  plus 
meter  measures  levels  from  -1-7  to  transmitter  power  and  frequency. 
+  30  dbm.  Frequency  meter  for  Recommended  as  a  standard  source 
measuring  output  or  input  RF  ac-  of  RF  for  research  or  production 
curate  to  better  than  20  me.  Pri-  testing.  Equal  to  military 
mary  purpose  of  the  H-10  is  to  TS-223/AP. 

Frica:  $1692.00  not,  f.e.b.  Boanten,  N.  J. 

Hi  TYPE  H'l  2— VHF  Signal  Generator;  900-2100  Megacycles 

Provides  source  of  cw  or  pulse  dial  tuning,  frequency  calibration 
amplitude-modulated  RF,  power  accurate  to  better  than  1%.  Built 
level  0  to  —120  dbm.  Internal  to  Navy  specifications  for  research' 
pulse  circuits  with  controls  for  and  production  testing.  Equal  to 
width,  delay,  and  rate,  and  provi-  military  TS-419/U. 
sion  for  external  pulsing.  Single 

Prlcai  $1950.00  not,  f.e.b.  ieonten,  N.  J. 

WRITI  TODAY  for  datcrlpliv*  lllarafur*  on  AR.C  Signal  G«n- 
•ratort  or  oirborn*  IF  and  VHF  communication  ond  navigation 
oquipmonti,  CAA  Typo  Cortificotod  for  transport  or  prWerto  uso. 


I^adio  (Corporation 

Boonton,  N.  J. 

Dependable  Electronic  Equipment  Since  1928 
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The  American  lava  Carporation  hot 
ane  of  the  best  equipped  Research  Divisions 
in  the  industry.  The  Amerkon  lava  Staff  has 
graduate  engineers  from  all  leading  engi¬ 
neering  schools.  Ceramk,  electrical  and  me- 
chankal  engineers  ore  preponderant  but 
every  engineering  degree  currently  being 
owarded  by  U.  S.  Engineering  Schools  is 
held  by  one  or  more  men  on  this  staff. 

Almost  every  month,  the  Research  Di¬ 
vision  successfully  completes  the  develop¬ 
ment  of  o  new  AISiAAog  composition  to 
comply  with  special  requirements.  These  de¬ 
velopments  ore  in  close  cooperation  with 
the  customer.  When  requested,  oil  details 
ore  kept  confidential. 


1^  Continuous  operation  of  kilns  at  12 
different  temperatures,  at  temperatures 
ranging  from  1400*  F.  to  above  3000*  F., 
permits  the  firing  of  each  AISiMag  compo¬ 
sition  at  its  optimum  temperature. 


ms 


At  Atnbrican  Lava  Corporation,  you  or*  most  opt  to  find  tho  answer 
to  any  question  involving  technical  ceramics.  American  Lava  Corpo¬ 
ration  is  composed  of  MEN  who  give  intelligent,  sympathetic  consid¬ 
eration  to  customer  problems — backed  by  specioKxed  experience 
gained  in  49  years  of  concentrating  entirely  on  custom  made  techrsical 
ceramics.  The  knowledge  of  these  men  is  available  to  you  on  request. 
If  requested,  oli  customers'  information  is  kept  strictly  confidential. 

AMERICAN  lAVA  CORPORATION 

4  f  r  H  r  t  A  I  or  c  t  »  a  m  i  c  irxstiSHir 


OrriCISi  MITIOrOllTAN  ASIAi  srt  Ireae  tl.,  N«««ck,  N.  J..  Mltckall  >-t1SV  •  CHICAGO,  Mar 

rHItADIlFHIA,  IS4f  Narlk  Iraae  tl.,  tlkvaasa*  4-ZtIl  *  lOt  ANOIIIS,  >33  tavlfc  Hill  tl.i  Mvlval  SOrs 
NIW  INOIANO,  3t-t  Iraltia  Si.,  Caebrltaa,  Man.,  Klrklaat  >-44*t  •  *’  •••* 


»S  Marik  lataNa  tl.,  Caaltal  4-1731 
13  taalfc  Hill  tl.,  Malaal  *074 
tl.  lOUIt,  1113  Waiklaalaa  Ava.,  Oarllalt  441* 


CORPORATION 


CORPORATION 


Welcomed,  C^uuUiHf  Sbemandd 


NEO'SIL  u  the  result  of  ten  years  of  en- 
Cineering  research  and  development.  Its 
application  to  our  hermetic  sealhig  compon* 
ents  has  been  proven  under  severe  and  exact¬ 
ing  tests  in  both  our  own  and  our  customers 
laboratories.  NEO-SIL  components  will  help 
reduce  your  rejects  resulting  from  breakage, 
strain,  cracks,  physical  sho^  etc. 

NEO-SIL  components  will  pass  the  grade 
one,  class  A  requirements  for  Army,  Navy 
and  aircraft  military  equipment. 

It  costs  no  more  to  use  these  hermetic 
sealing  components  and  their  use  will  save 
you  money. 

For  performance,  qiiality  and  economy — 
specify  NEO-SIL  hermetic  scaling  compon¬ 
ents.  Manufactured  by  NEO-SIL  Corpora¬ 
tion — to  meet  the  most  exacting  perform¬ 
ance  demands.  •  - - 


SPECIALTY  PRODUCTS 

1  Mol<M  Cable*  Witb  Plvg*  Altacbed 

2  Female  4  Pia  Panel  Connecter 

3  Meter  Hermetic  Seal  Gasket 

4  Panel  Type  Hermetic  Seal  Fuse  Holder 

5  S  Pin  Female  Panel  Connector 

6  Rotary  Hermetically  Sanlint  Panel  Busking 

Tka  above  items  are  all  pressure  checked  at  2S 
pound*  per  square  inck. 

Tke  amteriak  and  processes  used  in  tke  manufac¬ 
ture  of  all  senlod  components  am  made  to  conform 
to  tka  most  rigid  JAN  speciScation*. 

Your  spedel  problems  ere  solicited. 


2*  CORNELISON  AVE.,  JERSEY  CITY  4.  N.  J. 


Jaiworr,  >951  —  ELECTRONICS 


^2.5.AMP 


General  Electric’s  GL-5855  is  designed  for  control 
woric  that  requires  high  current  capacity  .  .  . 
toughness  and  stamina . . .  utmost  dependability. 


®*-5855 

'•"f  vafttgi 

■Wrf*  lrWr.M  ^  •"' 
’^•nrrm  i,, 


Here’s  a  new  motor-control  tube  that  handles  big  currents, 
and  can  take  the  punishment  of  full-time,  heavy-duty 
operation  ...  on  through  a  long  life  span  which  squeezes 
value  out  of  every  dollar. 

Study  the  clean,  sturdy  design.  Under  the  heavy  glass  en¬ 
velope  is  a  structure  so  simple,  so  inherently  braced,  that 
vibration  and  shocks  have  little  effect.  Bolts  fasten  the  tube 
to  the  panel,  assuring  firm  support  and  providing  tight,  solid 
electrical  conucts. 

Cleanness  and  simplicity  go  further  . . .  right  through  to 
application  needs.  No  snubber  circuit  is  required.  The  high 
commutation  factor  (200)  means  that  the  anode  gas  ab¬ 
sorption  from  inductive  loads  is  negligible.  This  makes  for 
long  tube  life  with  a  straightforward,  economical  circuit. 

To  a  husky  12.$-amp  rating  are  added  high  anode  volt¬ 
age,  high  peak-to-average  current  ratio,  stable  control 
characteristics,  and  short  heating  time.  This  pattern  has 
made  the  earlier,  smaller  GL-5 544  and  GL-5545  popular; 
assures  enthusiastic  acceptance  for  the  new  thyratron. 

Also,  the  GL-5855  has  a  wide  temperature  range,  making 
the  tube  virtually  climate-proof. 

Wire  or  write  for  complete  ratings  and  performance 
data.  Or  better,  ask  for  an  across-your-desk  talk  with  ; 

an  experienced  G-E  tube  engineer!  EUctrenics  Depart- 
ment.  Central  Electric  Company,  Schenectady  5,  N.  Y, 


«  •»'  i.  .i,  6c. 

^‘‘''*>>cro$ecoad  *•  **”P**‘«*- 

i  “»‘^‘>'nn,ut^®  **  Prior 

P  -fter 


GENERAL  ELECTRIC 
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Tlw  MoM  $3  Vibration  Exdtor  UInitr«t«d  deUren 
p«ak  fore*  of  200  pound*.  Op«r*t«a  in  frequency 
reno*  of  S  to  600  C J*.S.  Ha*  rotating  power  aupidy. 
Writ*  n*  for  more 'detailed  information  on  MB 
Vibration  Exciter*,  and  aak  for  bnlletin  410  MS. 


Looking  for  trouble  before  it  starts. 

wUh  an  MB  VIBRATION  EXCITER 


MANUFACTURING  COMPANY,  Inc. 

1000  OMM*  Street,  New  Haven  11,  Ceim, 


When  products  give  unexpected  trouble  in  serv* 
ice,  you’ll  find  too  often  that  it’s  due  to  vibration. 


One  of  the  many  Inttrument* 
produced  by  the  Sperry  Gyro* 
*eope  Company  i*  here  un¬ 
dergoing  a  “shake  test”  on 
the  MB  model  S-3  Vibration 
Exciter.  Such  vibration  test¬ 
ing  contributes  to  the  de¬ 
pendability  in  service  for 
which  Sperry  instruments 
are  noted.  The  instrument  is 
fastened  to  the  shake  table 
of  the  exciter,  which  is  con¬ 
trolled  from  panel.  Ampli¬ 
tude,  velocity  and  accelera¬ 
tion  are  being  read  directly 
on  an  MB  Vibration  Meter. 


Foresighted  concerns  take  no  chances  with  this 
enemy  of  equipment  life.  At  Sperry  Gyroscope 
Company,  possible  troubles  due  to  vibration  are 
ferreted  out  in  the  laboratory.  By  means  of  an 
MB  Vibration  Exciter,  which  has  quick,  easy 
adjustments  for  force  and  frequency,  instruments 
are  checked  for  vibratory  response  — for  ability 
to  resist  fatigue.  Result:  Trouble  is  eliminated  in 
the  design  stage,  before  it  starts. 

This  shaker  is  adaptable  to  countless  situa¬ 
tions.  You  can  test  miniature  electrical  assemblies 
to  mammoth  wing  structures;  filaments  to  heavy 
axle  shafts.  In  one  of  its  jobs— fatigue  testing— 
the  shaker  reproduces  vibratory  effect  of  years 
within  hours.  One  company,  for  example,  reduced 
the  time  of  spot-checking  bellows  to  10  minutes - 
a  job  which  formerly  took  12  hours  per  unit! 

Location  of  noise  sources  ...  ac¬ 
tual  observation  of  the  motions  of 
vibrations  .  .  .  study  of  damping 
characteristics  of  materials... these 
are  but  a  few  other  important  jobs 
where  an  MB  Exciter  pays  off. 

Models  which  deliver  forces  of  6, 
25,  60,  100,  200,  300  pounds  and 
higher  are  now  available— all  elec¬ 
tromagnetic.  We’d  like  to  explain 
the  technique  of  their  use  in  detail, 
show  you  how  to  use  one  on  your 
own  problems.  Write  us  without 
obligation. 


FROOUCTS  AND  EQUIPMENT  TO  CONTROL  VIBRATION  ...  TO  MEASURE  IT  ...  TO  REPRODUCE  IT 
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Now  MYCALEX  offers  both  7-pin  and  9-pin  miniature 
tube  (ocketi  .  .  .  with  superior  low  loss  insulating  prop¬ 
erties,  at  new  low  pricet  that  offer  ceramic  quality  for 
the  cost  of  phenolics. 

MYCALEX  miniature  sockets  are  injection 

molded  with  precision  t'"}.  affords  uniformity  and 
extremely  dose  tolerances.  MYCALEX  insulation  has 
high  dielectric  strength,  very  low  dielectric  loss,  high 
arc  resistance  and  great  dimensional  stability. 

Produced  in  two  grades:  MYCALEX  410  conforms 
to  Grade  L4  specifications,  having  a  loss  factor  of 
only  .015  at  1  MC.  It  is  priced  comparably  with 
mica  filled  phenolics. 

MYCALEX  410X  is  for  applications  where  low 
cost  of  parts  is  vital.  It  has  a  loss  factor  only  one- 
fourth  that  of  “everyday”  quality  insulating  ma¬ 
terials,  and  a  coat  no  greater. 

Prices  gladly  quoted  on  your  spedfic  require¬ 
ments.  Samples  and  data  sheets  by  return  maiL 
Our  engineers  will  cooperate  in  solving  your 
problems  of  design  and  cost. 


Mycalex  Tube  Socket 
Corporation 

“Under  Cxciwtivc  Ucenss  of  Mytohn  CerpereUen 
of  America” 

30  leckefeller  Plate,  New  York  20,  N.Y. 


MINIATURE  TUBE  SOCKETS 

7-PIN  and  9-PIN. ..and  SUBMINIATURES 


SEN.  SEMES 

Sataniwiii  for  high  voha^o  mot. 


SEIIX  SEEIES 

SoUiiiun  for  high  corront  wtot. 


BRADLEY 


RECTIFIERS 

perform  as  rated! 


YOU  CAN  COUNT  on  performance  exactly  as 
rated  with  Bradley  rectifiers  —  whether  your  require¬ 
ments  involve  one  unit  or  a  hundred  thousand  units. 
Our  exclusive  vacuum  process — as  applied  to  selenium 
and  copper  oxide  rectifiers  —  provides  the  highest 
type  of  quality  control  You  get  the  rectifier  you  need, 
predictably  accurate,  true  to  rating  and  long-lived  even 
under  extreme  operating  conditions. 

r  SPECIAL  roWER  CONVERSION  PROBLEMS 
—  the  kind  that  get  you  shrugs  elsewhere^  —  are 
challenges  that  we  accept  and  handle  with  speed  and 
competence.  Bradley  has  helped  many  leading  manu¬ 
facturers  use  rectifiers  in  new  ways  that  have  led  to 
improved  product  performance.  We  can  help  you,  too, 
on  either  standard  or  special  requirements.  11  your 
product  involves  a  rectifier  see  Bradley  to  get  the 
performance  desired. 
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BRADLEY  LABORATORIES,  INC. 

82  MEADOW  STREET  NEW  HAVEN  10,  CONNECTICUT 


a  Belden  Cord  Means 

+  SAFETY  and  APPEARANCE 
+  QUICK  ASSEMBLY 
+  FEWER  REJEaiONS 
■(■LONG  LIFE  IN  SERVKE 


Belden  Engineered  Cords  give  (rou  real  Plus  Values  because 
tbey  are  engineered  to  your  product,  complete  with  molded 
plugs  or  connectors.  They  are  built  far  above  minimum 
standards,  to  give  your  product  a  chance  to  operate  tvithout 
cord  failure  and  to  maintain  your  customer’s  good  mil. 

All  Belden  Cords  are  faaory  tested  to  eliminate  cord  grief 
— extra  assembly  operations — rejections — extra  cost.  Investi¬ 
gate  Belden  Cords,  today.  Write 

Belden  Manufacturing  Company 
462)  W.  Van  Buren  Strctt 
Chicago  44,  Illinois 

CORDITIS-FREE  CORDS  BY 

Belden 


WIREMAKER  FOR  INDUSTRY 


44 
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HOW  DID 
SUNSET  BLVD 
SET  ON 
BROADWAT? 

Everyone  knows  that  it’s  hard  to  be  in 
two  places  at  the  same  time. 

But  recently.  Paramount  Pictures  had 
to  be  in  387  places  at  once. 

The  release  of  their  smash  hit,  “Sunset 
Boulevard,”  called  for  sinmltaneoms  open¬ 
ings  in  theatres  on  Broadways  all  over 
America.  And  although  Gloria  Swanson 


is  being  mentioned  for  an  Oscar,  Para¬ 
mount  feeb  there  ought  to  be  a  special 
award  for  a  star  not  even  mentioned  in 
the  cast 

That’s  Air  Express! 

Thanks  to  Air  Express,  Paramount 
could  work  on  the  cutting,  editing  and 
printing  of  this  film  up  to  the  last  minute 
—and  still  get  there  on  time! 

But  you  don’t  have  to  be  in  the  motion 
picture  industry  to  profit  from  regular 
use  of  Air  Express.  Here  are  its  unique 
advantages  which  any  businett  can  enjoy: 

IT’S  FASTEST  —  Air  Express  gives  the 
fastest,  most  complete  door-to-door  pick 
up  and  delivery  service  in  all  cities  and 
principal  towns,  at  no  *xtra  cost. 

IT’S  MORE  CONVENIENT -One  Call  to 
Air  Express  Division,  Railway  Express 
Agency,  does  it  alL 


IT’S  DEPENDABLE  —  Air  Express  pro¬ 
vides  one-carrier  responsibility  all  the  way 
and  gets  a  receipt  upon  delivery. 

IT’S  PROFITABLE— Air  Express  expands 
profit-making  opportunities  in  distribu¬ 
tion  and  merchandising. 

Like  to  know  mote?  Gdl  your  local 
Air  Express  division  of  Railway  Express 
Agency. 


^A/RBfPm 

arrs  THKnm  pirmt 


AS 
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V  Lower  losses  with  higher 
efficiency  and  lower  operat¬ 
ing  temperatures 

^  Lighter  weight,  smaller  sizes 
for  more  compact  construc¬ 
tion,  lower  costs  of  finished 
equipment 

V  Much  higher  permeability 

V  Less  corona  effect* 

^  Lower  cost 


Technically,  Stackpole  Ceramag  Cores  are 
molded  from  a  metallic  oxide  powder  mixture 
which,  when  properly  handled  during  processing, 
promotes  cubic  crystal  growth.  This  results  in  a 
non-metallic  material  having  low  eddy  current  loss 
and  exceptionally  high  permeability. 

Practically,  Stackpole’s  skill  in  the  highly  critical 
fabrication  of  these  cores  in  production  quantities 
has  resulted  in  lower  costs  and  higher  standards 
of  performance  and  dependability  for  the  nation’s 
leading  television  receivers. 

Besides  the  more  popular  standard  Ceramag  core 
types  illustrated  above,  many  specials  are  regu¬ 
larly  supplied. 
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ACTUAL  SIZE 


mixtn  WR  yom 

ry  COMViRTXR  9€SI9M 


SPECIFY  GENERAL  ELECTRIC 
mrUHF  GERMANIUM  DIODES 


D«ilfHM<i  tp««Hlcally  for  tho 
TV  moricot  cmd  porfomranco 
totfod  for  a  full  yoor,  this 
low  nolio,  high  stability 
diodo  is  now  avoiloblo  in 
production  quantitios  at 
now  low  pricos. 

CHARACTERISTICS:  Low  noise 
biaor  .  .  .  improved  burn>out 
resisunce  .  .  .  operation  not 
affeaed  by  overloads . . .  snap- 
in  design  for  use  with  minia¬ 
ture  clips  to  avoid  inductive 
leads  . . .  input  and  output  im¬ 
pedances  approximately  100- 
SOO  ohms  ...  no  conua  po¬ 
tential  . . .  welded  whisker  con¬ 
struction. 

New  Plant  Facilities  To  Meet 
Total  Indixtry  Requirements 
—A  complete  new  G-E  plant 
devoted  exclusively  to  the  man¬ 


ufacture  of  diodes  is  now  in 
operation  near  Syracuse,  New 
York.  These  facilities  enable 
us  to  handle  the  total  industry 
requirements 

sion  mixer  crys- 
cation  ragineere 

teristics  of  this 

crystal  to  your  *t»««iv  wti* 
circuit’s  advantage.  For  full  in¬ 
formation,  call  the  G-E  elec¬ 
tronics  office  nearest  you  or 
write  for  Bulletin  XS7-015A: 
Generml  Electric  Company,  Sec¬ 
tion  411,  Electronics  Park,  Syra¬ 
cuse,  New  York. 


SPECIFICATIONS 


SpacMcoHons  ot  25°  C: 

DMign  fraqwancy . SOO  me 

UmEwI  frMivMcy  nms* . DC  le  ever  1,000  me 

Nehaflggra . 14  to  19  4b* 

'Meawrmiwnta  iMirf*  wMi  Meawfsmwih  Cory. 
Modal  S4  Signal  Ganarotor,  ILCA.  Modal  A  Con- 
vaftar  wMi  0,7  mo  racMIod  local  oadSotor  carranl  and 

G.V  AA,^,J,.,I  AfA  a-S - - - -  aaali^  n-« - t-t - 

*c  ivioogi  VIM  Tvivvition  rvcviwv  wivi  iviwiimi 
chonnal  3  Mad  « IF  Iraguancy  wHb  noho  bond  wMlb 
of  3.S  me  Noho  Agura  b  maowrad  by  noHng  dgnol 
ragairad  to  doabla  lare  dgnol  noho  powor  owlgat 
of  convoftof.  SimHor  maoiofamanh  modo  on  ovarago 
IN21I  diodat  indkotod  noho  Agara  of  14  db. 

Maximum  RoHwgsi 

Avaroga  ractlAad  carranl . 3S  mo  max. 

Faok  lacAAad  carranl . 7S  ma  mox. 

Tamparolara  ronga . — SO  to-t-73*C 

. . .  OllMr  AppHcofians,  Tea 
For  oxompla,  oi  harmonic  gonaroton  to  proalda  local 


COMFlEn  LINE  OE  GENERAL  ELECTRIC  WELDED  GERMANIUM  DIODES 


TranUtrs 

SX.4A 

Z.2 


GENERAL 


ELECTRIC 
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POWER 


VERSATLITY 


QUALITY 


PERFORMANCE 


•mi  ARI  THl  FACTf  AND  nOUMSs 

CONTACTS:  10  amp.  ctandard.  24  volts  O.C.,  115 
volts  A.C. 

IS  amp.  contacts  availablo. 

^NSmVITYlD.C.:  4  polo  1.5  watts 
2  polo  .7  watts 
A.C:  4  polo  5  volt  amporos 
2  . polo  2.5  volt  amporos 
Con  also  bo  fumishod  In  6  polo  AC 
and  DC  up  to  4000  Ohms. 

COIL:  To  115  volts  D.C.,  230  volts  A.C. 

NOMINAL  HtAT  USE:  D.C.  30^C  abovo  room  ambiont 
A.C  45  ^C  abovo  room  ambiont 

MAX.  INPUT  FOR  8S<»  RISE:  D.C.  5  watts 

A.C.  1 1  volt  amporot) 

MOUNTING:  •»  mountln* 

WEIOHT:4Jos.4F.D.T. 

WEIGHT  HERMETICALLY  SEALED:  7.7  ot. 

DIMENSIONS:  Opon  Rolap~2'/i4*,  1'A',  2^ 

Soolod  Roloy— 3'A*,  1'A*,  RVis* 

Ovorall  Mounting  Hango— 3'A* 

Contor  to  Contor  Mounting  Holos^2"/u* 


A  Quality  Relay 

i  he  iievs  Alliftl  PK  Kila\  in  ili- 
,  to  offer  verN.ilililv  in  .i 

power  rel.n  where  tjujlilv  .iml 
low  lONt  .ire  f.iettfrs.  Iksitles  st.i- 
hilitN  in  o|ier.ition  its  reli.ihilit\ 
■illowN  .1  raiif^e  in  a|>pliialions 
from  hij;h  iju.ilitv  instruments  to 
seiulinj;  machines.  I  he  I’Kl  rel.n 
will  tom|)l\  with  I  ink rw  ritt  rs' 
l.ahoratories  reijuirements  .mil  t.in 
also  he  siip|iliecl  herniet ii  .i I  Is 
sealed.  ^  ’ 

Bulletin  PK  gives  complete 
details.  Send  for  your  copy 
today. 

Me  sure  to  send  lot  sour  lops  ol 
Mind  s  Kil.n  (lUide.  It  tin 

i  ni;uK  1 1  ini;  d.il.i  lot  Xllnd 
III. ns  lit  .1  loiuisi  i.ihul.ii  loim 
tot  i  .iss  reti  It  in  i 


ALLIED  CONTROL  COMPANY,  INC.  2  east  end  avenue 


.NEW  YORK  21  ,N.Y. 
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2Ikker$ 

MAGNETIC 

AMPLIFIERS 


C/ottiwis 


NISH  FOWEE 


For  60  cps  power  sourcet— 27  styles — maximum  output  powers 
from  62  watts  to  4200  watts. 


All  amplifiers  fur¬ 
nished  complete  with 
Vickers  special  Seleni¬ 
um  Rectifiers. 


HISN  PEEFORJNANCE 


For  60  cps  power  sources — 28 
styles  —  maximum  output 
powers  from  milli-watts  to  108 
watts.  For  400  cps  power  sources 
— ^20  styles — maximum  output 
powers  from  30  watts  to  385 
watts. 


Now  Mort  Thao  90  STANDARD 
Stylof  Offor  Tboso  Adoontagos 

HIGH  PERFORMANCE 
NO  MAINTENANCE 
RUGGED  CONSTRUCTION 


HIGH  GAIN 


NO  MOVING  PARTS 

•  NO  WARM-UP  TIME 

•  A-C  OR  D-C  CONTROL 
A-C  OR  D-C  OUTPUT 

•  RESPONDS  TO  SUM  OR  DIFFERENCE 
OF  SEVERAL  SIGNALS 

•  ALLOWS  ELECTRICAL  ISOLATION 
BETWEEN  CIRCUITS 


For  60  cps  power  sources  —  22 
styles  —  maximum  output 
powers  from  watt  to  1200 
watts. 


WRITE  FOR  BULUTIM  20-A 


for  information  on  the  complete 
line  of  Vkken  Standard  Magnetic 
Amplifiers.  Please  make  request 
on  your  letterhead. 


♦*j4a 


Servomechanisms  —  Line-To*Line 
Voltage  Regulators  —  Hydraulic 
Transmission  Controls — A-C  and  D-C 
Generator  Voltage  Regulators — Speed 
and  Frequency  Regulators  —  Lamp 
and  Furnace  Controls — Temperature 
Regulators — Time  Delay  Devices. 


VICKERS  ELECTRIC  DIVISION 

1801  LOCUST  STRW  •  ST.  LOUIS  3,  MISSOURI 
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COTTON. 


CORPORATIOI 

VAIair«n  «l 

f/tcfrfc«f  fasafaHaf 

jMag  nd  Sltvrki^^ 


SdKw  .,(11 

would  freeze  an  eskimo 

VARGLAS  rr 
SILICONE 

^  kk  lil  Ik  ill'll  iUk 


sample 


fOlD^P 


would  roast  the  devil 


.  .  .  WON’T  ROAST 

„  VARGLAS 
SILICONE 


ll•ctrlcal  Inswifrting 
Tubing  and  Slaaving 
laad  ^re  and  tying  cord 


Canlaint  tampUt  for 
y«K  to  lott  of  rtio  rpvo- 
lotiooofY  dovolopmoot  of 
VoiCox  loboratorio*  ,  ^  . 


Efficient  at  500°  F.  or  more  in  some  applications — jret  com* 
pletely  flexible  at  — 85°  F.  Resisunt  to  moisture  and  lubri¬ 
cating  oil — flame  resisunt  and  self-extinguishing— Khis  pio¬ 
neer  silicone  tubing  and  sleeving  developed  by  Varflex  is 
available  in  various  NEMA  colors  where  required. 


Varglas  Silicone  is  a  combination  of  Vargtas — continuous  filament  Fiberglas;  moisture  and  fungus 
proof;  will  not  burn;  strong  and  flexible  at  high  and  low  temperatures;  chemicsdly  inen  .  .  .  and 
Silicone  High  Temperature  Resin — which  has  a  natural  affinity  for  Fiberglas;  renders  it  abrasion- 
resistant,  flexible  and  non-fraying.  Normalizing  process  removes  binder  and  organic  inclusions 
from  the  Fiberglas;  improves  electrical  qualities  and  allows  uniform  impregnation. 

Investigate  the  NEW,  low  cost  VARFLO  Sleeving  and  Tubing  if  you 
do  nut  have  to  allow  for  an  unusually  high  operating  temperature. 

Samples  and  prices  on  request.  It’s  flexible.  It  takes  rough  handling  R 

without  loss  of  dielearic.  It  won’t  fray  out.  Made  with  a  Fiberglas  ^ 

braid,  it  won’t  support  combustion — YET  COSTS  NO  MORE  THAN 


Clip  and  mall  this  coupon  TODAY! 


VARFLEX  CORPORATION 

SOS  N.  Joy  Si.  Sem*,  N.  Y. 

Maasa  *aad  laa  faldar  canlainiap  fraa  Mmplas  a(  Varglas  SIIICONE  pradaett. 


A’ 
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the  Volt-Ohm-Milliammeter 

j  '  ^ 

T 

^  that  needs  no  introduction! 

*  >  .  .  V  ' 


o 


Your  Product 


electronics 


When  you  consider  that  there  are  more  than  2.000  widely-diversified 
products  sold  to  manufacturers  and  users  of  electronic  equifunent  the 
problem  of  bringing  your  product  to  that  market  —  and  selling  ib  might 
at  first  seem  complicated.  But  it  isn't. 

Consider  first  how  products  ore  bought  and  by  whom.  Components 
and  materials  used  in  the  design,  testing  or  production  of  electronic 
eqmpment  of  all  sorts  are  bought  for  engineering  reasons  by  engineers. 
That  this  is  true  is  obvious  when  one  considers  the  extremely  technical 
nature  of  the  industry's  products.  The  buying  for  this  indiistry  is  done 
by  men  like  the  one  shown  . . .  back-in-the-plant  design,  development 
and  test  engineers,  generally  inaccessible  to  salesmen. 

And  it  is  their  counterparts  throughout  industry  and,  of  course,  in 
communications  and  broadcasting  who,  by  use  of  electronic  equipment 
to  solve  their  own  design,  test  production  and  control  problems,  create 
the  markets  for  packaged  electronic  eqmpment. 

It  is  for  these  men  that  ELECTRONICS  is  edited.  Bringing  them  the 
up-to-the-minute  electronic  design.  \ise  and  product  information  is 
ELECTRONICS'  full  time  job.  (A  job  it  has  held  for  over  twenty  years.) 
Because  of  this,  they  work  with  ELECTRONICS  at  their  sides  and  refer 
to  it  more  than  to  any  other  single  source  for  the  information  they  need 
in  their  work.  It  is  for  this  reason  that  bringing  your  product  to  *hie 
market  isn't  os  complicated  os  it  might  seem  at  first  ELECTRONICS 
provides  a  market  place,  the  only  one,  in  which  you  con  reach  these 
men  who  do  the  specifying  and  buying  of  electronics  throughout  in¬ 
dustry...  be  it  electronic  montxfacturing  or  general  industry. 


electronics 


12  K6UUII  ISSUES 

weelytns  Iwmi  tach- 
nlral  information,  So- 
ilsn  and  prodoct  nowt 
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ELECTRONICS 


I 


*1 


What  is  YOUR  PRODUCT? 

With  ELECTRONICS'  blanket  coverage  oi  all  industry,  it 
doesn't  matter  whether  your  product  is  a  material,  component 


Following  is  a  partial  list 
of  allied  products  currently 
being  advertised  success* 
fully  in  ELEatONICS  .  .  . 


or  a  piece  ol  electronic  gear  —  a  getter  or  a  gear  train,  a  copad- 
tator  or  a  cabineL  a  servo  or  a  spring,  a  motor  or  a  motor  controL 

Both  designers  and  users  oi  electronic  equipment  find 
ELECTRONICS  their  best  source  of  information.  Manufacturers 
find  it  their  best  source  oi  sales  to  both. 

Take  instrumentation  for  example.  ELECTRONICS  research 
department  recently  completed  a  survey  of  reader  purchasing 
in  that  one,  only  partially  electronic  held.  Returns  were  from 
every  segment  of  industry  and  revealed  that  116,395  instruments 
of  53  specihed  types  are  used  by  the  four  hundred  and  fifty-nine 
respondents.  A  copy  of  the  complete  results  is  yours  for  the 
asking. 

Similar  documented  evidence  that  ELECTRONICS  is  not  only 
the  market  place  for  all  things  electronic  but  also  for  oU  manner 
of  other  products  used  in  conjrmction  (allied)  with  electronic 
products  is  availoble  in  another  survey  study  we  would  like  to 
show  you.  “The  ELECTRONICS  Audience  —What  is  its  buying 
scope?"  Ask  your  ELECTRONICS  representative  for  details. 


further  •vM*nc«  If  III*  Stt  *1  III*  riehl  tS*wln9  t*m* 
•I  III*  ollM  prorfiKit  (wrrwtily  fc*inf  advtrtIttJ  lacnti- 
lnHy  I*  flECTKONICS.  Ptitht  *vM*iic*  *1  Ik*  lll•ri^*l 
•ll*r*e  by  flfCTIONICS  l*r  y*w  particwlar  praewd  con 
b*  oblain*e  prslllobly  by  ■VvprlifJne  H  bt  fUCTtONICS. 


- A  $2,000,000,000  MARKET  PUG 


ANNUAL  NYERS'  6UIDE 

fpplylm  ell  bwk  pt*  S 


BEARINGS 

BLOWERS 

BOBBINS 

BUSHINGS 

CARBON 

CERAMICS 

COUPLINGS 

DRAFTING  EQUIPMENT 

FASTENERS 

GASES 

GEAR  TRAINS 
GRAPHITE 
HAND  TOOLS 
HEATING  TANKS 
INSULATION 
IONIZATION  CHAMBERS 
LIGHTING  EQUIPMENT 
METAL  STAAAPINGS 
MHALS  &  AUOYS 
MOLDINGS 
MOTORS 
MOUNTINGS 
PAPER 

PHOTOGRAPHIC  EQUIPMD4T 

PLASTICS 

RINGS 

SEALS 

SOLDER 

SOLDERING  GUNS 

SPRINGS 

TAPES 

TUBING 

WASHERS 

WIRE  A.  CABLE 


■  cl  t*arc*  ene  Ipcb- 
nlcel  ippclfylnf  Acte 
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CAKB^LOY 

assures  uniform 


J  Every  Carboloy  A'nico  Permanent  Magnet  is 
subjected  to  countless  quality  checks  like  this 
flux  test  to  assure  you  of  outstanding  uniformity 
and  performance. 


/Pouring  molten  Carboloy  Permanent  Magnets 
from  electric  furnace  at  1800°C.  Samples  of 
every  melt  are  checked  for  physical,  chemical,  and 
metallurgical  qualities  before  release  for  fabrication. 


IO«K  TV 

CARBOLOY  CO.,  INC. 

tor  tko  fioost 
io  oorsatito  motots 


As  permanent  magnets  move  from  one  production  step  to  the 
next,  every  batch  is  quality  checked  and  recorded. 
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continuous  quality  control 
Alnico  permanent  maonets 


M  Carboloy’s  rigid  quality 
•  tests  pay  off  in  uniform 
high  quality  Carboloy  Perma¬ 
nent  Magnets  for  peace-time 
uses  like  this  television  tube. 
You  are  assured  of  the  same 
high  quality  for  radar  and 
other  defense  applications. 


J.OR  OVER  22  years  the  name  “Carboloy”  has  been  a  synonym  for 
uniformity  and  outstanding  quality  with  users  of  cemented 
carbide.  Today,  the  same  exacting  standards  of  quality  control 
that  have  earned  this  reputation  for  Carboloy  Company, 

Inc.,  are  being  applied  to  the  production  of  permanent  magnets, 
(among  them  Alnico)  and  other  versatile  metals,  mass- 
produced  for  industry. 

Your  inquirios  or  orders  for  Carboloy  Pormonont  Mognots 

for  uto  in  ossontiol  goods  will  rocoivo  immodiato  attontion. 


The  trada-iiiark  "Carboloy”  Montifiw  i 


.ro  by  Carboloy  Cooipony,  Inc 
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PERMANENT  MAGNETS 


(Alnico  and, other  types) 


I 
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~ffendiy 


GREATER  VALUE 


ELECTRICAL 

CONNEGORS 


PRESSURE  TIGHT  SOCKET  CONTACTS 


*  Moisture-proof 

*  Radio  Quiet 

*  Single-piece  Inserts 

*  Vibration-proof 

*  Light  Weight 

*  High  Insulation 
Resistance 

*  Easy  Assembly 
and  Disassembly 

*  Fewer  Parts  than 
any  other  Connector 

*  No  additional 
solder  required 


Pin  and  socket 
arrangements  available 
for  all  sixes  ef  contacts. 


Outstanding  design  and  precision  work¬ 
manship  assure  completely  pressurized 
electrical  connectors  for  all  sizes  of  contacts. 
A  truly  important  feature,  but  only  one  of 
the  many  exclusive  advantages  that  con¬ 
tribute  toward  making  Bendix  outstanding 
in  the  electrical  connector  field.  Increased 
resistance  to  flash  over  and  seepage  is  made 
possible  by  the  use  of  Scinflex  dielectric 
material — an  exclusive  development  of 
Bendix.  In  temperature  extremes,  from 
—  to  +300°F.  performance  is  remark¬ 
able.  Dielectric  strength  is  never  less  than 
300  volts  per  mil.  Remember,  for  the 
greatest  value  in  electrical  connectors,  it 
pays  to  specify  Bendix.  Our  sales'  depart¬ 
ment  will  gladly  furnish  complete  informa¬ 
tion  on  request. 


SHEU 

High  ttranglh  alwmlninii  tMorf 
. . .  High  rMittam*  to  ctoT»- 
(ton  .  . .  wMh  (wtoc*  Rnith. 

CONTACTS 

High  cumnl  capacity . . .  law 
VO  Wage  drop. 

SCMHIX  ONB.raCI  MSnT 


E ITE  L-McC U 
S.  o  n  B  r  u  »  o; 

•  A  •  **  »  '  '/v. 

t*pi^  Fraur  tiHlwtaw. 


Longer  Lire 


You  save  from  every  ar>gle  when  you  buy  and  use  transmitters 
employing  Eimac  tub€«.  ^ving  starts  with  the  initial  tube  cost 
.  .  .  you  save  again  every  hour  you're  on  the  air  because  of  higher 
tube  operating  efficiency  .  .  .  and  you  save  still  further  by  staying 
on  the  air  more  hours  without  service  shutdown. 


Mr.  BROADC^S 


KETBOOK 


perallng  Economy 
Lower  Initial  Cost 


Take  as  an  example  of  Eimac  tube  economy  the  rugged 
3X2500F3  triode  pictured  above.  Initial  cost  is  $198.00  each, 
yet  as  power  amplifiers  they  will  provide  5  kw  output  per  tube  .  .  . 
that's  lots  of  watts  per  dollar  cost.  The  dependability  of  this  tube 
and  its  high  frequency  version  (type  3X2500A3)  has  been 
proven  bver  many  years  by  thousands  of  hours  of  life  in  AM,  FM, 
and  TV  service. 


These  tubes  are  the  nuclei  around  which  modern  transmitter 
circuits  have  been  developed  and  built. 


Let  us  send  your  engineering  staff  complete  data  on  the 
3X2500F3  and  other  Eimac  tubes  for  broadcast  service.  A  letter 
to  us  will  bring  the  material  by  return  mail.  _ 


aiCTIONKS  — 


I  arch' 


Reversibility  and  Low  Inertia 

...THE  BROWN  60  CYCLE  BALANCING  MOTOR 


Available  in  the  3  speeds  indicated  in  the 
table,  this  totally  enclosed  and  self-lubri¬ 
cated  motor  is  ideal  for  service  where 
positive  positioning  is  required.  Its  low 
inertia  eliminates  coasting,  promotes 
maximum  effectiveness  from  any  dynamic 
braking.  The  motor  is  designed  to  have 
a  tapered  curve  of  speed  versus  voltage 
and,  at  the  same  time,  to  maintain  high 


torque  at  low  speeds.  Your  local  Honey¬ 
well  engineer  is  qualified  to  discuss  your 
application.  Call  him  in,  today  .  .  .  and 
write  for  a  copy  of  Data  Sheet  110.20-2. 
Minneapolis-Honeywell  Regulator 
Co.,  Industrial  Division,  4428  Wayne  Ave., 
Philadelphia  44,  Pa.  Offices  in  more  than 
80  principal  cities  of  the  United  States, 
Canada  and  throughout  the  world. 


M 
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PYRAMID  CAPACITORS 


Your  imqmries  are  invited 


LOCATION 

1445  HUDSON  BOULEVARD,  NORTH  BERGEN,  N.  J. 

SIZE 

137,000  SQUARE  FEET 

PRODUCTS 

ELECTROLYTIC  CAPACITORS 

PAPER  CAPACITORS 

RF  INTERFERENCE  FILTERS 

n 
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ACTUAL 

SIZE 


new! 


PYRAMID 


TINY  TYPE  85LPT 


'  TUBULAR 
PAPER 
CAPACITORS 


Fit  anywhere! 

Suitable  for 
85°C.  operation! 

CAfACITANCE  RANGE; 

0001  TO  .5  Mfo. 

VOLTAGE  RANGE: 

200  TO  600  V  .  INCLUSIVE 

Sturdily  built  in  phenolic- 
impregnated  tubes.  Ends 
are  plastic-sealed. 

WRITE  FOR  complete  LITERATURE 
Representatives  and  Distributors 
Throughout  the  U.S.A  and  Canada 


PYRAMID  ELECTRIC  COMPANY 

155  Oxford  5treet 
„  Paterson,  N  J.,  U  S  A 

(X 

TEIEGRAMS  WUX  Potmon,  N  J 
CA,Plf  ADDOESS  Py<om,du^a 


BUSINESS  BRIEFS 


By  W.  W.  MacDONALD 


Audio  Fair  has  made  a  place  for 
itself  amonK  important  annual 
meetings,  national  in  one  sense 
and  local  in  another.  Second  shin¬ 
dig  conducted  under  the  auspices 
of  the  relatively  young  Audio  En¬ 
gineering  Society  at  the  Hotel 
New  Yorker  pulled  more  engineers 
from  greater  distances  to  hear 
technical  papers,  had  50  percent 
more  exhibits  and  a  larger  overall 
attendance  than  in  1949.  But  local 
dealer-distributors  rented  many  of 
the  rooms  and  metropolitan-area 
hobbyists  swelled  the  gate. 

Men  and  women  attending 
moved  in  a  world  consisting 
largely  of  corner  speakers  and 
magnetic  amplifiers,  amid  weird 
sounds  such  as  those  generated  by 
a  showpiece  recording  aptly  en¬ 
titled  “Ionisation”  that  rattled  the 
rafters.  There  appeared  to  be  a 
growing  trend  toward  the  use  of 
separate  remote-control  boxes  for 
high-fidelity  amplifiers.  Inciden¬ 
tally,  the  desirability  of  standard¬ 
ized  input  and  output  connectors 
for  such  amplifiers  is  becoming 
evident. 

DiflBculty  of  deciding  how  high 
high-fidelity  should  be  in  new 
sound  system  de.signs  is  illustrated 
by  the  story  about  a  recent  listener 
test  in  which  two  units,  one  cut¬ 
ting  off  at  5,000  cycles  and  the 
other  going  on  up,  were  compared. 
A  white  light  indicated  when  one 
unit  was  playing  arid  a  yellow 
light  showed  when  the  other  was 
in  use.  Study  of  ballots  indicated 
only  one  thing  . . .  that  people  pre¬ 
fer  white  lights. 

Engineers  make  poor  test  audi¬ 
ences.  Two  identical  amplifiers 
were  played  but  when  using  one  of 
them  needle  scratch  was  deliber¬ 
ately  introduced  into  the  record¬ 
ing.  The  technicians  assumed  that 
because  they  heard  scratch  one 
amplifier  was  doing  a  better  job  on 
highs,  and  voted  for  it. 

United  Nations  has  until  re¬ 
cently  rented  American  cameras 
to  handle  televising  of  meetings  at 
Lake  Success  and  Flushing.  Now, 


according  to  H.  B.  Rantzen,  who  is 
Director  of  the  Telecommunica¬ 
tions  Services  Division,  British 
units  are  being  tried  out  too.  Most 
attractive  appears  to  be  a  type  em¬ 
ploying  an  image  orthicon,  first 
because  equipment  must  perform 
at  low  light  levels  and,  second,  be¬ 
cause  replacement  tubes  are  more 
readily  available. 

Specifications  for  new  electronic 
equipment  for  UN  Headquarters 
have  been  written  and  requests  for 
bids  are  not  internationally.  We 
understand  that  there  are  severe 
financial  restrictions  so  that  it  is 
a  question  of  fitting  new  gear  in 
with  equipment  already  on  hand 
rather  than  provision  of  entirely, 
new  systems. 

650  Radio  Patents  were  the  sub¬ 
ject  of  1,500  suits  between  1910 
and  1942.  Some  35  percent'  were 
dismissed  or  settled  out  of  court, 
and  30  percent  involved  consent 
decrees,  validity  not  being  de¬ 
termined.  Information  regarding 
the  remainder  of  the  suits  is  ob¬ 
scured  in  the  records. 

Of  the  patents  involved,  16  per¬ 
cent  were  declared  valid  and  in¬ 
fringed,  3  percent  valid  but  not 
infringed,  and  2  percent  invalid. 

Public  Relations  are  very  im¬ 
portant  to  a  large  lab  operating  in 
the  midst  of  a  nice  residential 
neighborhood  near  New  York.  So 
before  shutting  down  last  Christ¬ 
mas  eve  the  timer  on  a  high-power 
electronic  carillon  was  set  to 
spread  carols  over  the  countryside 
at  2  o’clock  the  following  afternoon. 

The  thing  went  off  at  2  a.m. 

Wayne  Coy  of  the  FCC  says 
there  are  now  1,200  American 
ship-borne  radar  installations. 

A  Subscriber  who  works  for  a 
southern  broadcast  station  has 
worked  out  some  of  the  details  of 
an  idea  that  might  be.  useful  to 
chiropractors.  He  thinks  that  if 
low-voltage  a-c  is  applied  each 
side  of  a  patient’s  backbone  ampli¬ 
fied  bridge  output  potential  might 
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SYLVANIA  SILICON  DIODES 


Applications  y 
Band  Coverage 


•  Here’s  a  fund  of  up-to-the-minute  infor¬ 
mation  about  Sylvania  Silictm  Diodes  that 
belongs  in  the  file  of  every  electronics  engineer. 

This  new  16-page  booklet  describes  crystal 
rectifiers  covering  the  frequency  range  from 
1000  to  25,000  me  per  second.  It  explains  the 
various  types  of  SUicon  Diodes  with  their 


ratings  and  conunon  applications. 

The  booklet  discusses  mixer  crystals,  includ¬ 
ing  the  new  matched  pairs,  microwave  video 
detectors  and  SUicon  Diode  use  in  UHF  and 
SHF  instrument  applications.  For  your  firee 
copy  of  this  new  booklet,  simply  cUp  the 
coupon  and  mail  today. 


SYLMNIA 

ELECTRIC 

OBMK  nCO;  MM  IMX;  IBflBM  fCMI  MB;  BBMM  RB  BMBn;  Ml- 
Kson  uMs.  niMt.  mi  mm.  mm  ma.  um  mb;  mum-,  wm  sb 


Srivaaia  Eledric  ProSacU  lac. 
Depl.E-1001,Cjapariaa,  Prana 

Pinnae  aeaS  aw  yoar  aeir  FREE  boaklal 
“MlcrowaTa  Crjralal  RecUaen.”  Alan  aead 
nw  iafonaatiaa  oa  SjrWaaia  Macactrnaa. 
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SHOCK  “» VIBRATION 


New  York  Rochester  Philodelphto  Woshinqtt 


Seottli 


Toronti 


•USINESS  IRIEFS 


(cMfimiM) 


indicate  differences  in  tissue  re¬ 
sistance  associated  with  nerve  im¬ 
pingement  and  that  this  might 
help  when  diagnosing  spine  de¬ 
fects. 


Component  Parts  made  by  elec¬ 
tronic  equipment  manufacturers 
find  their  way  into  an  extremely 
wide  variety  of  end  products.  Vic 
Mucher  says  Clarostat’s  are  used 
in  the  following: 


for 

unusual 

airborne 

applications 


Air  cleaner* 

Aircraft  de-icer  controls 
Aircraft  win*  flap  controls 
Alarm  systems 
Aulyaers 

Antenna  dummy  loads 
Antenna  rotor  controls 
Atomic  procram 
Attenuators 

Audio-frequency  ampllflers 
Audio-Input  ampllflers 
Battery-charclnc  equipment 
Battery-testinc  equipment 
Boosters 

Cathode-ray  osolllocraphs 

Colorimeters 

Communication  systems 

Compasses 

Computers 

Cyclotrons 

Diathermy  equipment 
Direction  finders 
EXectrlc  dryers 
Electrical  biidces 
Ellectrocardlocraphs 
Electronic  dictation  machines 
laectronlc  heatlnc  equipment 
Electronic  sorters  and  counters 
Eflre-oontrol  apparatus 
Fire  detectors 
Ehiel  caces 
Oaa  detectors 

Qraphlc  recordlnc  Instruments 
Guided  missiles 
Heat-controlllnc  equipment 
Intercommunication  systems 
l.a>ran  navlcaUonal  devices 
Meteoroloclcal  studies 
Microwave  amplifiers 
Mlerowatra  landing  systems 
Mlne-dataotion  apparatus 
Monitors 

Optical  equipment 

Power  ampllflers 

Precision  measuring  Instruments 

Radar  microwave  ampllflers 

Radar  recording  cameras 

Radar  systems  and  equipment 

Radiation  counters 

Reoeivofs 

Recorders 

Rockets 

Servo  anu^lflers 
Servomeonanlsms 
Signal  generators 
Sonar 
Sonobuoy 

Spectrophotometers 
Speech  scramblers 
Synchroscopes 
Transceivers 
Transmitters 

Transmitter  input  oootrols 
X-ray  oameras 


Design  Features  of  ALLMETL 

^  BARRYMOUNTS 


IQyj  ...  Outstanding  vibration  isolation  under  severe 
temperature  and  environmental  conditions. 

|k2m  .  .  .  High  shock  protection  in  accelerated  takeoffs 
Hp?  and  arrested  landings. 

...  Unit  mountings  are  interchangeable  with 

mountings  now  in  use. 

...  Complete  line  of  ALL-METL  mounting  bases 

■|||8  to  JAN-C-I72>A  dimensions. 

RSl  .  .  .  Special  ALL-METL  bases  made  to  customers' 
Hi^  requirements. 

FREE  CATALOGS  give  dimensions  end  load  ratings  of  stock 
BARRYMOUNTS.  Write  today  for  Catalog  509 
describing  ALL-METL  unit  mountings  and  mount- 
ing  bases.  Catalog  502,  covering  general  aircraft 
applications,  and  Catalog  504,  covering  industrial 
^  mountings,  are  also  free  on  request. 


Advertisiiig  of  radio  and  tele¬ 
vision  sets  increased  sharply  in 
the  last  half  of  1950.  An  informal 
poll  of  RTMA  Advertising  Com¬ 
mittee  members  indicates  that  at 
least  9  percent  more  will  be  spent 
by  the  average  manufacturer  in 
1961  than  in  1960. 


Wefertewn  72,  MesMchuMfH 


Reader  who  liked  our  September 
wheeze  about  the  new  AN-system 
of  definitions  points  out  that 
CU/SBW-8  would  indicate  the 
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eighth  model  of  a  coupling  unit  1 
for  a  remote-controlled  shipboard  ' 
carrier  pigeon.  I 


Industrial  Television  is  already 
at  work,  according  to  Bill  Norvell 
of  Remington  Rand,  in  the  follow¬ 
ing  applications: 

Remote  hsndlinc  of  exploelvea 
Adjustment  of  bomb* 
Rocket-motor  teetins 
Telemeter!  nc 
Atomic  research 
Structural  testins  of  aircraft 
Helicopter  rotor  testins 
Teachins  of  sursery 
Navy  tralnins  prosrams 

Other  possible  industrial  ap¬ 
plications  of  television  equipment 
include: 

Observation  under  water 
Microscopic  and  telescopic  observations 
Nlsht-watchman  operations 
Time  studies 

Manufacturins  production  control 
Department-store  merchandlslns 
Sales  promotion 
Factory  tralnins 

Transmission  of  business  records 
Monitortns  of  motion-picture  seta 
Teachins  of  dentistry 
Observation  of  sports  fouls 
Transmission  of  race  results 
Transmission  of  weather  charts 
Trafllc  control 
Civilian  defense 
Police-record  transmiaalons 
Railroad-yard  Inspection 
Reservation  Information 

First  widescale  use  of  industrial 
color  television,  Norvell  thinks, 
may  be  in  the  medical  field. 


Rectangular  Picture  Tubes 
represented  47  percent  of  all 
cathode-ray  tubes  sold  to  tele¬ 
vision  set  makers  in  July,  the  first 
month  in  which  detailed  statistics 
were  compiled  by  RTMA.  Eighty- 
four  percent  of  all  c-r  tubes  sold 
to  manufacturers  were  16  inches 
or  more  in  size. 


Business  Booster  that  might  ap¬ 
peal  to  other  distributors  of  elec¬ 
tronic  equipment  is  the  Electronic 
Industrial  Equipment  Show  re¬ 
cently  staged  for  the  third  time  in 
three  years  by  Sam  Poncher  of 
Chicago’s  Newark  Electric.  Sam 
displayed  the  products  of  27  man¬ 
ufacturers  in  Hotel  Stevens 
rooms,  served  drinks  and  smorgas¬ 
bord,  attracted  over  1,600  poten¬ 
tial  customers. 


Gold  Bricks  are  well  known.  Not 
so  well  known  are  recently  mar¬ 
keted  lead  bricks  simplifying  the 
construction  of  shielding  in  radio¬ 
activity  and  other  research  proj¬ 
ects. 


Computer  Makers,  we  are  told,  j 
soon  learn  to  think  in  terms  of 
microseconds  and  megabucks.  | 


INTERVAL 

TIMING 


SEMES  5F 


bitarvoi  Swim  **  rang*  0.03  le  0.20 
tccondt  it  odvuwtogtomly  occowpBihtd  wh«M  • 
Sew  releetleg  relay  com  be  ned.  UnMie  Sew 
■eke  retayt  of  which  the  operating  thee  It  on 
inverte  feoctton  of  voMage  oppHeS  to  the  coil 
(which  affedt  rote-of-rlta  of  Sen),  Sew  releete 
retayt  need  only  he  eperoted  in  a  totaroted 
cendWon  la  give  a  thee  delay  Independent  of 
appMed  veHoge.  (See  curvet  applying  la 
pictured  relay.  wHh  50%  capper  dug.) 


Thee  voriet  at  a  function  of  drep-eut  telling, 
which  on  Htotl  tenSllve  retayt  can  be  dotely 
conirollad  wMi  tcrew  adluthnenl.  b  aha  voriet 
invertely  wHh  gntalint  tuwpuroture  which  offeclt 
the  reSttance  of  the  copper  dug.  Iloiitalllc 

*  lettperalure  cenyentollon  con  be  oppBed  la 

*  the  above  relay  to  nSligale  Ihit. 

*  Vartottam  of  the  tome  principle  ore  pretenled 

•  el  "A**  and  “S’*,  both  Involving  the  ute  of  thorl 
ckcuiled  operotlng  windingt  at  a  “copper  dug.” 
At  "A“  a  twHch  h  utod  to  cenlral  the  relay  by 
nieont  of  thorling  Ht  cod,  reddor  I  IhnIHng 
thorl  drcuM  load  on  bollery. 


with 

sensitive 

reiays 


Al  “S”  a  cryttal  dtade  Stunting  the  caN  b 
nen-conducHng  la  bollery  polenltai,  but  when 
•he  twHch  h  opened,  providet  a  taw  Imp  undunce 
path  for  Hie  decoy  of  coH  currenl.  A  vortablu 
redtiar  in  teriut  wHh  lha  dtade  ghrut  udjuilable 
control  of  the  thned  InlervaL 


for  inlervah  longer  than  otiolnable  wHh  the 
“dug"  prindpta  and  where  modurote  predttan 
h  odeguote,  “RC  nMihodt  way  be  — picyed. 
Ute  of  tendHve  retayt  perudlt  idMRer  copod- 
tort  or  lenger  Ihne  hServait.  In  the  drcuH  at 
left,  Ihne  of  drop  out,  I,  h  rulelud  to  the  thne 
conttanl,  RC,  but  not  equal  la  H.  After  one. thou 
contlani,  T  •  RC  (T  tucendt  R  uiuguhait  C 
nicroforadt),  the  voHoge  wW  equal  O.STEg, 
no!  nucetterily  the  dropout  voHoge.  In  the 
graph  Eu.u.,  Ihe  drop  out  voHoge,  hat  been 
choten  at  equal  to  veHoge  atlalnad  after  two 
tune  centlanlt.  The  equottan  h  diewn  ielve.1  On 
Hiit  otHNaplien.  Approxhaote  totaHont  may  be 
attained  by  taking  37%  of  It,  37%  of  Hie 
retuH,  and  to  on  until  EdA  h  reached.  The 
nuniber  of  timet  thb  may  be  done  malHpRud 
by  Ihe  lima  condonl  ghat  Ihe  releate  Marval. 


Sir.MAte3M6J& 

*2  Cuyhn  «.  BuSun  II.  Matt. 
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effects  real  customer  savings ! 


Design  Standardization 
By  Mallory 


15/16  MALLORY  •  Mallory  goes  beyond  the  basic  research  and  development 

MIOr'FXROL.*  *  ^  7  ^  ^ 

I  work  which  results  in  totally  new  products  . . .  and  utilizes 
Electrical  characteristics  specially  |  every  opportunity  to  pass  on  to  customers  the  savings 

designed  for  critical  applications  in  ^  effected  by  product  standardization, 

television,  radio  and  other  circuits.  ■ 

Insulated  shafts  are  knurled  for  ■  Such  is  the  case  with  the  well  known  Mallory  Midgetrol. 

ease  in  adjustment.  Current-carry-  j  Standardizing  its  diameter  and  shaft  design  resulted  in  cost 

ing  parts  provide  1500  volt  insulation  |  reductions  for  radio  and  television  manufacturers.  The 

•  •  •  diameter  saves  space  ...  I  standard  molded  phenolic  shaft  provides  a  combination 

phenolic  materid  eliminates  m^  hand  knurl  and  screwdriver  slot  adjustment  at  no  extra 

chanical  noise.  Precision-controlled  !  i  .  .  .,  , ,  •  i 

carbon  element  provides  smooth  available  with  either  W  or  'A"  bushing 

tapers,  quiet  operation,  accurate  j  length.  In  addition,  the  Mallory  Midgetrol  occupies  less 

resistance  values,  less  drift  in  tele-  j  space  than  larger  controls,  with  no  sacrifice  in  wattage  rating, 

vision  applications.  j 

I  Mallory’s  electronic  component  know-how  is  at  your  dis- 
I  posal.  What  Mallory  has  done  for  others  can  be  done  for  you ! 

Television  Tuners,  Special  Switches,  Controls  and  Resistors 

SERVING  INDUSTRY  WITH 

Jjjk  Electromechanical  Products 

B  B  Staichet 

B  WW  ■  B  B  B  B  fl  Electrochemical  Products 

B  ▼  B  BB  IHI  ^BI^'  B  B  (jipaciton  Rectifien 

Mercury  Dry  BaUeriet 

Metallurgical  Products 
ContacU  ^tecial  MetaU 

BBBHBlBHBBBflllMiBlIliBHlIIIBSHBMBBHlHill^l  B'MUig  litateriau 
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►  COBALT  . . .  The  first  real  taste 
of  shortage  in  the  electronics  in¬ 
dustry  due  to  conflict  with  mili¬ 
tary  needs  came  last  month  when 
the  supply  of  cobalt  for  civilian 
production  was  sharply  cut  back. 
Since  Alnico  5  magnets  are  25- 
percent  cobalt,  and  since  less  than 
30  days  supply  of  this  material 
was  on  hand,  things  looked  (and 
still  look)  black  for  production  of 
radio  and  television  sets.  An 
understandable  hue  and  cry  arose, 
to  the  effect  that  television  and 
radio  production  would  be  shut 
down  tight  unless  the  government 
relented  and  diverted  cobalt  from 
jet  engines  to  television. 

Alnico  is  used  in  television  sets 
in  focusing  magnets,  centering 
magnets,  ion  traps  and  loud¬ 
speaker  flelds.  Prewar  loudspeakers 
used  electromagnets ;  centering  was 
accomplished  by  the  d-c  components 
in  the  scanning  yoke.  Preware  elec¬ 
trostatic  electron  guns  required  no 
focusing  coil  or  magnet;  early 
postwar  sets  used  electromagnetic 
focusing  coils. 

If  and  when  the  Alnico  supply 
is  cut  off  completely,  these  older 
designs  must  be  readopted.  The 
principal  problem  appears  to  be 
the  focusing  unit,  which  takes 
several  pounds  of  Alnico  and 
would  take  several  pounds  of  cop¬ 
per  in  a  conversion  unit.  While 
copper  is  not  so  scarce  as  cobalt, 
purchasing  agents  report  that  get¬ 
ting  extra  pounds  of  copper  for 
focus  coils  is  out  of  the  question 
in  today’s  market.  So  we  may  be 
faced  with  a  return  to  the  electro¬ 
static  gun,  much  longer  picture 
tubes  and  deeper  cabinets. 

Since  a  single  jet  fighter  may  be 
worth  a  lot  of  television  sets  in 


months  to  come  there  is  little  point 
in  screaming  bloody  murder.  But 
if  civilian  production  is  to  con¬ 
tinue,  both  government  and  indus¬ 
try  must  adopt  a  cooperative  and 
flexible  frame  of  mind.  Engineers 
must  be  ready  and  willing  to  rede¬ 
sign  around  shortages  quickly  and 
cleverly.  The  management  must 
be  willing  to  prepare  for  and 
pay  the  cost  of  such  conversions. 
The  public  must  foot  the  bill.  The 
government  must  understand  that 
advance  notice  of  impending  short¬ 
ages  is  absolutely  essential  to  per¬ 
mit  conversions  to  be  ready  when 
the  restriction  order  is  issued. 
Otherwise  our  industry,  and  a  doz¬ 
en  others  essential  to  defense 
mobilization,  will  grind  to  a  stand¬ 
still  before  defense  orders  take  up 
the  slack. 

►  TURNOVER  . . .  Not  many  years 
ago,  most  engineers  In  the  radio 
receiver  business  had  a  well- 
traveled  look  and  a  brand  new 
mortgage,  the  resi.lt  of  too  short 
tenure  in  too  many  jobs.  Since 
the  war,  the  turnover  has  been 
slower.  Our  guess  is  that  the 
majority  of  radio  engineers  now 
15  years  out  of  college  have  been 
in  their  present  job  for  at  least 
five  years.  A  record  of  some  sort 
has  been  hung  up  by  Mark  Glaser 
of  DeWald,  who  recently  com¬ 
pleted  20  years  as  chief  engineer 
of  that  company.  During  this  time 
he  has  designed  over  a  thousand 
different  radio  and  tv  sets. 

All  of  which  brings  up  a  ques¬ 
tion:  How  many  different  jobs,  or 
changes  of  employment,  should 
an  engineer  in  electronics  antici¬ 
pate  during  his  professional  life? 
The  different-job-every-year  pace 


that  afflicted  so  many  before  the 
war  is  evidently  wrong;  it  is 
fraught  with  insecurity.  But  is  it 
not  also  true  that  the  engineer  who 
stays  in  one  company  for  20  years 
(chief  engineers  excepted)  does  so 
at  a  lower  average  salary  level 
than  the  man  who  makes,  say, 
three  changes  in  that  time? 

Does  the  occasional  change  of 
job  lead  to  the  fuller  life,  pension 
rights  to  the  contrary  notwith- 
.standing?  We  solicit  opinions,  espe¬ 
cially  from  men  over  fifty  (who 
have  had  the  experience)  and 
under  thirty  (who  may  be  wonder¬ 
ing  what  the  answer  is). 

►  CURTAIN  . . .  About  a  year  ago, 
we  received  a  letter  from  a  reader 
who  lives  in  Eastern  Europe  in  . 
which  he  described  an  idea  for  a 
new  type  of  phototube.  In  his 
letter,  he  explained  that  he  had 
no  means  for  investigating  his 
ideas,  and  furthermore,  so  strict 
were  the  rules  and  regulations  be¬ 
hind  the  iron  curtain,  that  he  dared 
not  reveal  his  identity.  This  letter 
war.  published  in  the  Backtalk  de¬ 
partment  of  Electronics.  Af¬ 
ter  it  appeared  in  print,  we  re¬ 
ceived  a  letter  from  engineers  of 
the  Rauland  Corporation,  S.  Paks- 
wer  and  W.  O.  Reed,  who  had 
taken  up  the  idea  and  had  actually 
built  a  tube  according  to  the  pro¬ 
posed  specifications.  A  series  of 
tests  were  run,  and  while  the  re¬ 
sults  will  probably  not  change  the 
course  of  world  affairs,  they 
proved  that  the  author’s  predic¬ 
tions  were  correct.  A  detailed  ac¬ 
count  of  the  findings  appears  this 
month  on  page  126.  Our  corre¬ 
spondent  is  anxious  to  find  a  place 
in  our  industry.  Any  job  offers? 
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There  is  a  need  for  tubes  and  circuits  that  will  operate  in  the  unexploited  millimeter 
wavelength  region  between  microwaves  and  the  infrared.  Present  unsatisfactory  methods 
using  incoherent  sources  are  reviewed  and  new  techniques  suggested 


FIG.  1 — O.S.iiua  spork  oaeil- 
lator  BMd  In  upprlmmtt  at  tha  Dnlm- 
■Ity  of  Moscow  la  INS 


FIG.  2 — Glogolowo-Arkadiowa'a  oonrco 
oi  mllUmolor  woroo  irom  which  radia- 
Uoiu  iroa  12S  to  50.000  microna  wars 
obtoinad 


FIG.  3 — Praaaal  atorta  ei  lubaa  at  mill- 
imataf  woralangtha.  Tha  dottad  area 
ahowa  tha  ronga  oi  orarogs  powar  out¬ 
put  oredlabla  irom  slsctzon  tubaa. 
Pulaad  tubaa  ghra  highar  oraroga  pow- 
ara  thou  c-w  tubaa 
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Electbonic  engineers  and 
physicists  have  worked  exten¬ 
sively  with  radiations  at  most  wave¬ 
lengths  available  in  the  spectrum. 
There  is,  however,  a  little-exploited 
gap,  that  between  the  longest  in¬ 
frared  and  the  shortest  micro- 
waves.  This  is  the  region  of  milli¬ 
meter  waves. 

As  the  physicist  pushes  his  spec¬ 
troscopic  measurements  to  longer 
and  longer  wavelengths,  the  energy 
available  from  his  hot  source  of 
illumination  becomes  less  and  less 
intense.  There  is  little  energy  per 
quantum,  not  enough  to  eject  elec¬ 
trons,  and  sensitive  photocells  give 
way  to  heat-detecting  bolometers 
which  employ  thin  wires  or  films  of 
metals  or  semiconductors,  or  to 
Golay  cells  which  measure  heat  by 
the  expansion  of  a  small  body  of 
confined  gas. 

Because  little  energy  is  available 
in  a  given  frequency  range,  care¬ 
fully  designed  and  efficient  lamel¬ 
lar  or  echelon  gratings  must  be 
used  which  conserve  all  that  it  is 
possible  to  save  of  the  scant  energy. 
Further,  energy  must  be  integrated 
or  collected  over  periods  of  the 
order  of  a  second,  and  measuring 
equipment  becomes  sluggish. 
Finally,  at  wavelengths  of  around 
1,000  microns  or  1  millimeter, 
infrared  spectroscopy  peters  out. 

To  pursue  their  interest  at  still 
longer  wavelengths,  physicists  must 
have  more  powerful  sources  of 
radiation.  One  possibility  is  to  use 
incoherent  sources  of  radiation 
whose  properties  are  similar  to  the 
hot-body  sources  used  in  the  past. 

A  60-cycle  a-c  generator  and  a 
vacuum-tube  oscillator  are  coherent 
sources;  they  generate  a  smooth 
sinusoidal  signal  of  a  single  fre¬ 
quency.  The  radiation  from  an  in¬ 
coherent  source  consists  of  many 
short  wave  trains  of  random  or  un¬ 
related  phase.  Mathematical  analy¬ 


sis  or  measurement  with  a  spectro¬ 
scope  or  a  frequency  meter  shows 
that  such  incoherent  radiation  cov¬ 
ers  a  band  of  frequencies. 

Incoherent  Sources 

Aside  from  hot  bodies,  the  most 
familiar  generators  of  incoherent 
radiation  are  spark-excited  oscilla¬ 
tors  such  as  Hertz  used  in  his 
original  experiments.  Indeed,  P. 
Lebedew  generated  0.6-mm  waves 
with  a  spark  oscillator  at  the  Uni¬ 
versity  of  Moscow  in  1895  (Fig.  1), 
and  in  the  1920’s  Nichols  and  Tear 
generated  0.22-millimeter  (220- 
micron)  radiation  with  a  similar 
device,  thus  invading  the  field  of 
the  long  infrared  with  an  electric 
generator.  More  recent  spark  gen¬ 
erators  have  used  tiny  ball  bearings 
bouncing  between  charged  elec¬ 
trodes,  or  a  stream  of  mercury 
droplets  striking  an  electrode. 

Mass  radiators  have  also  been 
used  in  the  electrical  generation  of 
incoherent  millimeter  waves.  From 
1924  to  1929  Mme.  Glagolewa-Ark- 
adiewa  of  Moscow  used  a  device  in 
which  metal  particles  suspended  in 
oil  were  carried  into  a  spark  by  a 
rotating  wheel  (Fig.  2)  and  ob¬ 
tained  radiation  of  wavelengths 
ranging  from  129  to  50,000  microns. 
Similar  work  has  been  carried  out 
by  Lewitsky  (1924-27)  and  more 
recently  by  Cooley  and  Rohrbaugh 
(1945). 

The  exact  mechanism  of  mass 
radiators  seems  somewhat  in  doubt. 
Recently  H.  A.  Prime,  following  a 
suggestion  of  Frohlich,  dropped 
copper  powder  through  an  arc  and 
obtained  enhanced  radiation  in  the 
vicinity  of  an  ionic  resonance  of  the 
copper  crystal. 

Although  spark  generators  or 
mass  radiators  might  be  used  to  ex¬ 
tend  the  range  of  infrared  spec¬ 
troscopy,  they  suffer  from  the 
limitation  of  all  incoherent  sources. 
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The  spectroscopist  wishes  to  meas¬ 
ure  absorption  or  reflection  versus 
frequency.  For  flner  detail,  a  spec¬ 
trometer  of  higher  resolving  power 
must  be  used  and  a  smaller  fraction 
of  the  total  radiation  selected. 
Thus,  the  spectroscopist  who  uses 
an  incoherent  source  must  build  a 
larger  spectrometer  which  will  have 
greater  resolution,  but  he  has  less 
energy  left  to  work  with  as  he  does 
so.  He  envies  radio-frequency  and 
microwave  spectroscopists  who  have 
available  sources  (electron  tubes) 
which  are  essentially  monochro¬ 
matic  (single-frequency). 

Need  Coherent  Source 

With  a  monochromatic  or  co¬ 
herent  millimeter  source,  physicists 
could  obtain  the  higher  resolutions 
they  need  to  untangle  the  behavior 
of  matter.  Physicists  are  delighted 
that  molecules  in  vapor  form  in  the 
atmosphere  and  molecules  of  liquids 
and  solids  as  well  absorb  millimeter 
waves  for  this  enables  them  to 
study  these  molecules.  Although 
this  pronounced  absorption  of  milli¬ 
meter  waves  is  something  of  a  nui¬ 
sance  to  communication  engineers, 
it  is  not  such  as  to  rule  millimeter 
waves  out  of  consideration  for 
short-range  communication  through 
the  atmosphere  or  perhaps  even 
for  longer-distance  communication 
through  evacuated  or  gas-fllled 
waveguides.  Thus,  both  physicists 
and  engineers  are  anxious  to  obtain 
electron  tubes  which  will  operate  in 
the  millimeter  range. 

Unfortunately,  as  electron  tubes 
are  made  smaller  to  operate  at 
shorter  wavelengths,  they  are 
harder  to  build.  Circuit  losses  in¬ 
crease  as  the  square  root  of  the  fre¬ 
quency,  an  irremediable  defect 
which  can  prevent  some  sorts  of 
tubes  from  operating  at  all.  The 
required  small  cathodes  can 
scarcely  furnish  the  currents  neces¬ 


sary  to  make  the  tubes  operate. 
Millimeter-wave  tubes  thus  tend  to 
be  inefficient  and  short  lived.  But 
worst  of  all,  the  tubes  can  scarcely 
dissipate  by  conduction  or  radia¬ 
tion  the  large  part  of  the  electric 
input  which  is  converted  into  dis¬ 
organized  heat  rather  than  into 
millimeter-wave  energy. 

Spectrum  Range 

Curve  A  of  Fig.  3  shows  the 
characteristics  of  the  radiation  per 
cm*  from  a  black  body  at  a  tempera¬ 
ture  of  5,000  Kelvin  for  infrared 
radiation.  This  is  in  a  frequency 
range  of  one  percent,  which  would 
allow  a  spectral  resolution  of  one 
part  in  100.  Curve  B  is  for  the 
same  black  body  at  the  same 
temperature  but  with  radiation  per 
cm*  lying  in  a  bandwidth  of  one 
megacycle,  a  broad  band  in  terms 
of  radio,  but  a  narrow  bandwidth 
in  terms  of  spectroscopy. 

The  dotted  region  of  Fig.  3  is 
intended  to  include,  roughly,  the 
average  powers  presently  attain¬ 
able  with  electron  tubes,  in  an 
easily  assimilable  form.  The  spread 
is  partly  a  confession  of  ignorance 
or  uncertainty.  However,  at  the 
shorter-wavelength  end  of  the 


range  the  spread  is  such  as  to  in¬ 
clude  the  average  power  of  pulsed 
tubes  as  well  as  that  of  c-w  tubes. 
Pulsed  tubes  tend  to  have  the 
higher  average  powers,  but  their 
radiation  is  not  monochromatic;  it 
covers  a  bandwidth  of  around  a 
megacycle. 

Electron  tubes  as  millimeter- 
wave  sources  have  an  advantage 
beyond  that  of  being  monochro¬ 
matic  or  coherent;  they  also  give  a 
power  tremendously  greater  than 
that  available  from  hot  bodies  for 
any  reasonable  bandwidth  or  reso¬ 
lution.  The  fact  that  physicists 
have  been  able  to  use  thermal 
sources  at  all  for  measurements, 
even  in  the  slightly  submillimeter 
range,  is  a  tribute  to  their  care  and 
ingenuity  in  making  slow  and 
painstaking  observations. 

The  other  striking  feature  is  the 
rapidity  with  which  the  power  out¬ 
put  of  tubes  falls  off  at  short  wave¬ 
lengths,  see  curves  C  of  Fig.  3. 

Suppose  we  consider  an  electron 
tube  of  a  given  type,  say,  a  magne¬ 
tron,  which  has  a  diameter  D, 
which  operates  at  a  voltage  V,  a 
current  I  and  a  magnetic  field  B 
at  a  wavelength  X,  and  gives  at  that 
wavelength  a  power  output  P.  Now 
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imagine  that  we  made  a  magnetron 
just  half  as  big  in  every  respect. 
Suppose  the  circuit  Q  (or  loss) 
were  unchanged  by  this  scaling 
(something  which  will  be  dis¬ 
claimed  later).  If  the  operating 
conditions  in  the  following  table 
were  observed,  the  power  output 
would,  as  indicated,  be  unchanged. 


Of  several  things  wrong  with 
this  picture,  the  worst  is  that  of 
carrying  away  the  heat  produced 
because  the  tube  is  not  a  perfectly 
efficient  converter  of  direct  current 
into  alternating  current. 

In  the  scaling  process  the  size  is 
proportional  to  the  wavelength. 
Moreover,  in  millimeter-wave  tubes 
the  size  tends  to  be  comparable 
with  a  wavelength.  For  a  given 
structural  part,  the  heat  conducted 
through  it  for  a  given  temperature 
difference  is  proportional  to  the  lin¬ 
ear  dimension.  Curve  D  of  Fig.  3 
shows  the  power  conducted  through 
a  copper  cube  a  wavelength  on  a 
side  for  a  temperature  difference 
of  1,000  C. 

Power  can  also  be  carried  away 
by  radiation,  and  curve  E  of  Fig.  3 
shows  the  power  radiated  from  a 
black  surface  a  wavelength  square 
at  1,000  Kelvin.  It  is  no  coin¬ 
cidence  that  the  available  power 
tends  to  be  low  at  short  wave¬ 
lengths,  where  the  conducted  and 
radiated  powers  are  small. 


Need  for  Large  Tubes 

A  typical  miniature  pentode 
which  can  be  used  at  a  frequency 
of  500  megacycles  is  about  an  inch 
long.  The  grid  is  wound  of  wire 
0.001  inch  in  diameter,  and  the 
spacing  between  cathode  and  grid 
is  about  0.002  inch.  The  following 
table  shows  what  the  dimensions 
would  have  to  be  if  the  tube  were 
scaled  for  operation  at  6  milli¬ 
meters  (50,000  me). 

500>fQC  S0,000>fiic 

Tube  Tube 

fjeoffth  1  inch  1/100 

Grid  wire  diemi*ier  l/lOOOiocdi  I/IOO.OOO 
Cetbode-frid  tipmdog  1/500  ioch  1/50.000 

This  is  clearly  ridiculous. 

The  vital  circuit  portion  of  a  6- 


millimeter  traveling-wave  tube  of 
somewhat  less  power  output  scaled 
for  operation  at  500  me,  would  be 
6  inches  by  17  inches  in  cross-sec¬ 
tion,  and  17  feet  long,  which  is 
equally  ridiculous. 

All  of  the  tubes  used  in  the  milli¬ 
meter  range  are  large  for  the  wave¬ 
lengths  at  which  they  operate. 
Klystrons,  magnetrons  and  travel¬ 
ing-wave  tubes  are  used  in  the 
millimeter  range  in  preference  to 
triodes  not  because  they  are  better 
tubes  in  any  fundamental  sense, 
but  because  they  are  large  enough 
to  be  built  and  to  carry  away  the 
heat  generated  in  their  rather  in¬ 
efficient  operation.  If  a  tube  could 
be  evolved  whose  smallest  part  or 
closest  tolerance  was  still  larger 
compared  with  the  wavelength  of 


Basic  ciicuit  oi  a  rafln  Uyitron,  on 
oscUlotoi  which  hot  ba«i  uMd  down 
to  woTolongths  oi  ohout  5  mm 


operation,  on  these  grounds,  at  any 
rate,  it  would  be  a  good  candidate 
for  the  millimeter  region. 

Besides  matters  of  thermal  dissi¬ 
pation  and  of  ease  or  indeed  feasi¬ 
bility  of  fabrication,  two  important 
considerations  are  cathode  current 
density  and  circuit  loss.  If  the  cur¬ 
rent  density  rather  than  the  cur¬ 
rent  were  kept  constant  in  going 
to  shorter  wavelengths,  the  current 
itself  would  vary  inversely  as  the 
square  of  the  frequency,  and  the 
power  would  vary  accordingly,  if 
the  tube  would  oscillate  at  all.  Usu¬ 
ally,  a  sort  of  compromise  is  made, 
and  the  cathode  current  density  is 
raised  in  going  to  shorter  wave¬ 
lengths,  but  not  inversely  as  the 
square  of  the  wavelength.  This 
compromise  tends  to  degrade  the 
performance  of  the  tubes. 

Coupled  with  this  is  the  fact  that 


the  circuit  loss  varies  inversely  as 
the  square-root  of  the  wavelength. 
This,  combined  with  compromises  as 
to  current  density  and  feasibility  of 
construction  make  it  hard  to  build 
operable  tubes  of  some  types  (no¬ 
tably,  klystrons)  for  the  millimeter 
range. 

Pulsing  offers  a  way  out  of  this 
dilemma.  Momentarily,  cathodes 
will  emit  large  currents,  and  while 
the  temperature  of  the  parts  rises 
steadily  during  the  microsecond  or 
so  of  operation,  the  parts  have  a 
chance  to  cool  down  again  in  the 
interval  between  pulses.  Finally, 
high-voltage  tubes  are  larger  and 
easier  to  build  than  low-voltage 
tubes,  and  pulsing  enables  one  to 
go  to  high  voltages  as  well  as  high 
currents. 

Experimental  Tubes 

Some  of  the  best  tubes  in  the 
miUimeter  range  have  been  pulsed 
magnetrons.  The  table  below 
shows  some  of  the  results  which 
have  been  achieved  at  the  Columbia 
Radiation  Laboratory. 

WavelsocUl  Prak  Power  Efficieoey 

in  tnm  in  kw  in  peroent 

6.3  30-40  lS-20 

4.V4.8  S-IS  4-10 

3.0  1-2  1-5 

Even  higher  frequencies  have 
been  obtained  as  harmonics  of  the 
frequency  oscillation,  the  shortest 
wavelength  being  1.45  mm  (207,000 
me) ,  as  the  third  harmonic  of  a  4.35 
mm  tube.  The  powers  obtained 
are,  however,  very  small. 

The  output  of  a  pulsed  tube  con¬ 
sists  of  a  band  of  frequencies  of 
width  inversely  proportional  to  the 
pulse  length.  For  some  purposes  a 
steady,  single-frequency  signal  is 
desirable.  So  far,  reflex  klystrons 
have  been  chiefly  used  to  produce 
continuous  waves  in  the  millimeter 
region.  Tubes  operating  at  several 
thousand  volts  have  produced  sev¬ 
eral  tens  of  milliwatts  at  around  8 
millimeters  wavelength  and  a  few 
milliwatts  around  5  millimeters. 
Tubes  operating  at  400  volts  have 
also  operated  at  wavelengths  a  little 
longer  than  6  millimeters.  In  this 
part  of  the  millimeter  range,  how¬ 
ever,  resonator  losses  are  so  great 
that  the  tubes  barely  oscillate. 

While  no  tubes  are  completely 
immune  to  the  bad  effects  of  circuit 
losses,  some,  like  the  traveling-wave 
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tube,  suilei  less  than  others.  In  a 
traveling-wave  tube,  a  beam  of 
electrons  moves  along  near  to  a  cir¬ 
cuit  which  can  guide  a  slow  elec¬ 
tromagnetic  wave.  The  electrons 
are  given  a  velocity  nearly  equal  to 
that  which  the  wave  has  in  the 
absence  of  electrons.  If  the  circuit 
or  the  electron  stream  is  excited, 
the  signal  is  found  to  increase  in 
amplitude  as  it  travels  along  the 
combination  of  circuit  and  electron 
stream.  The  signal  always  in¬ 
creases  if  the  circuit  and  stream 
are  long  enough ;  loss  merely  makes 
the  increase  somewhat  less. 

Traveling-wave  tubes  have  been 
built  in  many  physical  forms  for 
many  frequency  ranges.  In  the 
millimeter  range,  gain  has  been  ob¬ 
tained  around  6  mm  both  with  a 
tube  using  a  helix  or  coil  of  wire 
as  a  circuit,  and  also  with  a  more 
rugged  circuit  consisting  of  slots  or 
resonators  cut  in  a  ridge  of  metal. 

The  traveling-wave  tube  can  be 
regarded  as  made  up  of  two  sys¬ 
tems,  each  capable  of  sustaining 
waves.  One  is  the  electromagnetic 
circuit,  which  can  carry  electro¬ 
magnetic  waves.  The  other  is  the 
electron  stream,  along  which  waves 
of  charge  density,  velocity  and  po¬ 
tential  called  space  charge  waves  can 
travel.  When  one  system  (the  elec¬ 
tron  beam)  moves  with  respect  to 
the  other  (the  circuit)  at  such  a 
speed  that  the  backward  wave  on 
the  moving  system  is  in  synchro¬ 
nism  with  the  forward  wave  on  the 
fixed  system,  the  waves  interact 
or  combine  to  form  an  increasing 
wave  which  gives  gain.  This  sug¬ 
gests  using  two  electron  streams  of 
different  velocities  rather  than  one 
electron  stream  and  a  circuit. 

Possible  Solutions 

In  the  double-stream  amplifier, 
two  nearby  or  interpenetrating 
streams  of  electrons  of  different 
speeds  interact  to  sustain  a  wave 
which  increases  in  amplitude  as  it 
travels.  This  indicates  a  possibil¬ 
ity  of  obtaining  gain  at  millimeter 
waves  without  the  fragile  and  lossy 
circuits  which  are  used  in  other 
tubes.  Unfortunately,  circuits  are 
still  necessary  to  put  the  signal  onto 
and  take  it  from  the  electron 
stream.  This,  together  with  some 
difficulties  in  intermingling  the 
electron  streams,  have  so  far  stood 


in  the  way  of  making  double-stream 
tubes  for  the  millimeter  range. 

In  the  double-stream  amplifier, 
the  two  streams  of  electrons  are 
drawn  from  two  cathodes  held  at 
different  potentials.  Experimental 
and  theoretical  work  by  Haeff,  Mac- 
farlane  and  others  indicates  that 
gain  can  be  obtained  when  all  the 
electrons  come  from  one  cathode, 
provided  electrons  in  different  parts 
of  the  stream  have  different  veloc¬ 
ities,  as  they  do  because  of  space- 
charge  effects.  Both  beams  of  elec¬ 
trons  traveling  in  the  direction  of 
a  magnetic  field,  and  electrons 
traveling  normal  to  crossed  electric 
and  magnetic  fields,  as  in  the  mag¬ 
netron,  have  been  considered.  As 
yet,  such  single-stream  amplifica¬ 
tion  is  little  explored  and  imper¬ 
fectly  understood,  and  it  is  pos- 
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sible  that  substantial  progress  is 
yet  to  be  made. 

Another  device  related  to  the 
traveling-wave  tube  is  the  multi¬ 
resonator  klystron,  in  which  a  beam 
of  electrons  is  shot  past  or  through 
a  series  of  uncoupled  resonators 
and  an  increasing  wave  is  so  ob¬ 
tained.  In  one  device,  the  easitron, 
the  resonators  are  merely  a  series 
of  half-wave  wires,  arranged  like 
the  rungs  of  a  ladder. 

The  operation  of  the  traveling- 
wave  tube  may  be  related  in  some 
way  to  the  phenomenon  of  Cheren¬ 
kov  radiation.  This  radiation  takes 
place  when  a  charged  particle 
moves  through  a  medium  at  a 
speed  faster  than  the  velocity  of 
light  in  that  medium.  In  traveling- 
wave  tubes  the  electrons  travel 
faster  than  the  increasing  wave. 


No  more  detailed  comparison  has 
been  worked  out.  It  has  been  pro¬ 
posed  that  Cherenkov  radiation  of 
electrons  traveling  close  to  the  sur¬ 
face  of  a  dielectric  might  form  a 
source  of  millimeter  wave  power. 

One  scheme  has  been  called  the 
“relativistic  doppler”  method  of 
generating  millimeter  waves,  on 
which  Coleman  at  MIT  has  been 
working.  Electrons  which  oscillate 
back  and  forth  radiate.  If  the  elec¬ 
trons  move  toward  the  observer, 
the  frequency  of  the  received  radi¬ 
ation  is  larger  than  the  frequency 
of  electron  oscillation;  this  is  the 
doppler  effect.  Suppose  a  stream  of 
high-velocity  electrons  is  shot  be¬ 
tween  the  poles  of  a  series  of  mag¬ 
nets  which  alternately  produce 
magnetic  fields  in  opposite  direc¬ 
tions.  These  fields  deflect  the  elec¬ 
trons  back  and  forth  (normal  to 
the  direction  of  motion)  at  a  high 
frequency  as  the  electrons  travel. 

Electromagnetic  waves  of  an 
even  higher  frequency  will  be  gen¬ 
erated  and  radiated  in  the  direction 
of  electron  motion.  Fortunately,  it 
turns  out  that  most  of  the  radiation 
lies  in  a  narrow  cone  in  the  direc¬ 
tion  of  electron  motion.  While 
some  radiation  will  be  obtained 
from  the  individual  electrons  of  a 
smooth  beam,  the  radiation  is 
greater  if  the  electrons  travel 
through  the  magnetic  field  in 
groups  or  bunches,  and  hence  it  is 
planned  to  bunch  the  electron  beam 
as  in  a  klystron  before  it  enters  the 
magnetic  field. 

Electrons  which  circle  in  a  mag¬ 
netic  field  radiate  at  harmonics  of 
the  rotational  frequency,  and  this 
radiation  has  been  suggested  as  a 
source  of  millimeter  waves.  Finally, 
various  combinations  of  electron 
acceleration  and  slowing  of  waves 
by  dielectrics  have  and  will  be  con¬ 
sidered. 

While  the  most  pressing  problem 
in  connection  with  millimeter 
waves  is  that  of  generation,  there 
are  other  problems  as  well.  Methods 
of  detection  must  be  somewhat  dif¬ 
ferent  from  those  which  are  used 
at  longer  wavelengths.  Competing 
means  of  handling  millimeter 
waves  such  as  optical,  waveguide, 
and  others  must  be  worked  out  and 
evaluated.  Finally,  there  is  the  field 
of  application,  in  spectroscopy,  in 
communications  and  in  radar. 
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Chains  of  sawtooth  tone  generators  using  10-cent  ntnn  lamps  are  synchronized  to  master 
oscillators  for  frequency  control.  Undesired  harmonics  are  removed  with  tone  filters  to 
give  five  octaves  of  organ-like  music  with  two  vibrato  stops  and  six  tone-color  stops 


Electric-keyboard  musical  in¬ 
struments  may  be  classified 
into  two  main  groups  according  to 
their  means  of  tone  production : 
(1)  electromechanical  generators; 
(2)  electric-circuit  generators.  Me¬ 
chanical  systems  are  either  rotary 
or  vibratory.  Both  means  have 
been  used  to  modulate  electro¬ 
static  or  magnetic  fields  or  beams 
of  light  Electric  circuit  types  have 
employed  both  vacuum  and  gas-tube 
oscillators  as  tone  generators. 

Designers  of  new  instruments 
have  either  imitated  existing  in¬ 
struments  or  have  devised  com¬ 
pletely  new  pleasing  tonal  qualities 
and  controls.  However,  one  of  the 
greatest  complaints  against  electric 


instruments  is  that  they  are  gener¬ 
ally  too  perfect,  and  therefore  un¬ 
natural.  Variation  is  the  essence 
of  musical  expression  and  varia¬ 
tions  in  pitch,  loudness,  tone  color 
and  vibrato  should  be  within  easy 
control  of  the  musician.  On  the 
other  hand,  too  many  controls  con¬ 
fuse  or  discourage  the  performer. 
In  general,  new  instruments  should 
be  easily  operated  by  masters  of 
similar  existing  instruments. 

It  was  required  to  develop  an 
organ-like  electronic  instrument 
that  would  retail  for  $800,  whereas 
the  cheapest  all-electronic  organ 
then  available  sold  for  about  $3,000. 
Since  mechanical  economies  in  the 
design  and  construction  of  the 


console  and  keyboard  would  class¬ 
ify  the  equipment  as  a  toy  rather 
than  a  musical  instrument,  it  was 
necessary  to  retain  the  standard 
form  of  the  other  low-priced  organ¬ 
like  instruments.  The  main  sav¬ 
ings  were  effected  in  parts  and  pro¬ 
duction  costs,  with  minimum  sacri¬ 
fice  in  performance.  A  standard 
organ  keyboard  of  five  octaves  or 
61  notes  covering  the  range  from 
C  65  to  C  2,093  cycles  is  used.  The 
controls  consist  of  eight  organ 
stops ;  two  are  used  to  select  vibrato 
rates  and  the  remaining  six  are  for 
tone  color.  A  swell  pedal  is  pro¬ 
vided  for  output  level  or  volume 
control. 

The  cheapest  double-triode  vac- 
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FIG.  1 — AnangaiMat  oi 
■ta9M  la  complato  oifoa. 
Fraqnaocy  toIim  la  qfdaa 
la  flraa  ier  aoch  BMalat 
oaeUlolor  (lop  nm)  oad 
aoch  el  Iho  II  aradiroa. 
laad  IfE-2  aoea-lalM  tolaa- 
otloa  oacttloloia  coawtia- 
laq  Iho  ttao  octavoa. 
Shaded  boaos  roproaeal 
boaa  aoloa 


TOP:  CompUto  otpaa  bo- 
laq  played;  CENTEBt 
Rear  elaw  oi  ceaaole. 
■howiag'  oeoerol  atroaae- 
BMOl  oi  alactroalc  oalta; 
BOTTOM:  View  oi  chaiela 
eeatolalaq  ihe  twolee 
master  oedUolors  oad 
twalee  odore  chalas,  To. 
tal  lobe  compleeisat  is 
elqht  ISC?,  oae  MJT.  ooe 
•SL7,  two  IVIGT.  oae 
SY3GT.  oae  VBIOS  oad  II 
NE-2  aeea  diodes 


ORGAN 


By  ROBERT  M.  STRASSNER 

Monttrty  Park,  Calif. 


uum  tube,  the  6SC7,  lists  for  $2.00. 
The  cheapest  sras  diode,  the  NE-2, 
lists  for  10<.  For  this  reason,  gas- 
tube  methods  of  tone  generation 
were  thoroughly  investigated.  As 
it  happens,  the  sawtooth  waveform 
of  the  gas-discharge  relaxation  os¬ 
cillator  has  a  high  harmonic  con¬ 
tent,  permitting  wide  variation  in 
tone  color  by  removing  the  unde¬ 
sired  harmonics  with  suitable  Al¬ 
ters.  The  main  diAkulty  was,  of 
course,  with  frequency  stability. 

Actual  Design 

The  block  diagram  of  the  com¬ 
plete  instrument  is  shown  in  Fig.  1. 
The  twelve  separately-tuned  master 
oscillators  generate  continuously 
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the  twelve  frequencies  for  the  high¬ 
est  of  the  five  octaves  provided.  For 
each  master  oscillator  there  is  a 
chain  of  sawtooth  tone  generators, 
the  first  of  which  is  synchronized 
to  the  fundamental  frequency.  Only 
these  harmonic-rich  sawtooth  gen¬ 
erators  feed  the  preamplifiers  and 
tone-color  filters;  the  master  oscil¬ 
lators  serve  only  for  frequency  con¬ 
trol  and  are  not  heard. 

Each  master  oscillator  syn¬ 
chronizes  its  corresponding  sub¬ 
multiple  notes  in  cascade  fashion. 
Of  course,  octave  submultiples  are 
the  only  frequencies  that  may  be 
synchronized  in  a  musical  instru¬ 
ment,  since  the  others  are  not  ex¬ 
actly  related  in  the  equally-temp¬ 
ered  scale. 

The  61  sawtooth  tone  generators 
are  continuously  in  operation,  with 
all  their  output  leads  terminating 
at  the  keyboard  switches.  Twenty- 
four  of  the  generators  feed  the  bass 
preamp,  and  the  remaining  37  feed 
the  treble  preamp.  When  the 
musician  depresses  one  or  more 
keys,  the  corresponding  key 
switches  send  the  tonal  combina¬ 
tion  to  the  treble  and/or  the  bass 
preamp.  Stops  at  the  control  panel 
select  the  desired  combination  of 
tone  color.  The  bass  and  treble 
tone-color  filters  then  separately 
modify  the  upper  and  lower  por¬ 
tions  of  the  keyboard  and  inject 
their  combined  outputs  at  the 
second  preamp  grid.  The  input'level 
to  the  phase  inverter  is  controlled 
by  a  step  potentiometer  operated  by 


the  foot  of  the  performer.  The  sig¬ 
nal  continues  through  the  power 
amplifier  to  the  dual-speaker  com¬ 
bination. 

The  main  factors  affecting  the 
frequency  stability  of  gas-dis¬ 
charge  oscillators  were  found  to  be 
applied  voltage  and  incident  light. 
Voltage  was  readily  stabilized 
within  2  percent  with  a  VR105  reg¬ 
ulator  tube.  It  was  necessary  to 
introduce  a  small  amount  of  light 
for  proper  operation  at  the  lower 
frequencies.  This  effect  was  ac¬ 
complished  by  placing  ordinary  six- 
volt  dial  lights  near  the  low-fre¬ 
quency  gas  diodes. 

The  necessary  additional  stabili¬ 
zation  was  obtained  by  subjecting 
'  the  tubes  to  a  small  electrostatic 
field  at  the  controlling  frequency. 
By  using  a  portion  of  the  output 
from  one  oscillator  whose  frequency 
was  already  under  control  to  syn¬ 
chronize  another  at  a  submultiple 
frequency,  octave  divider  chains 
were  developed.  Three  or  four 
turns  of  hookup  wire  provided  suf¬ 
ficient  coupling  for  reliable  control 
within  plus  or  minus  10  percent  of 
the  free-running  frequency. 

Figure  2  shows  a  typical  octave- 
divider  chain.  The  charging  ca¬ 
pacitors  for  the  first  three  stages 
are  connected  so  that  the  output 
voltage  to  the  treble  preamplifier 
approaches  —100  volts  according  to 
the  relation: 


short  compared  with  the  time  re¬ 
quired  for  the  voltage  to  increase 
from  the  extinction  voltage  V,  to 
the  ignition  voltage  V„  so  that  the 
free-running  frequency  of  oscilla¬ 
tion  is  mainly  a  function  of  the  dif¬ 
ference  between  these  two  volt¬ 
ages'.  Substituting  V,  and  then  V< 
for  V  and  taking  the  reciprocal  of 
the  difference  between  the  two  cor- 
responding  values  of  t,  the  fre¬ 
quency  of  oscillation  becomes 


This  expression  is  approximate  be¬ 
cause  V,  and  V,  are  themselves  af¬ 
fected  by  frequency,  incident  light, 
temperature  and  magnitude  of  the 
discharge  current. 

At  the  point  of  ignition,  in  the 
first  three  stages,  the  output  volt¬ 
age  rises  very  quickly  to  -f-100 
volts.  The  last  two  tubes  in  the 
chain,  V.  and  V„  are  connected  so 
that  a  positive-approaching  saw¬ 
tooth  is  produced.  It  was  found 
that  the  steep  time  rise  at  the 
point  of  discharge  in  the  negative 
sawtooth  is  much  more  effective 
in  controlling  the  positive-sawtooth 
generators  than  other  combina¬ 
tions.  Because  the  lowest  fre¬ 
quencies  are  the  more  difficult  to 
control,  the  last  two  tubes  in  the 
chain  are  both  controlled  by  the 
steep  negative  sawtooth.  The  first 

r  inn  n  _  ^/mc\ 

“  ^  ^  '  Vi,  are  controlled  directly  by  the 

The  time  for  discharge  is  extremely  master  oscillator. 
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FIG.  3 — Naon-laiiip  iMt  and  aq- 
inq  circuit  ior  bnproTlna  ilobllltr 
oi  lOwlooUi  osdUators 


FIG.  4 — Typical  moilRt  oscUlotor 
circuit,  with  componont  toIum 
ior  tho  I.7U-cp«  chain 


FIG.  2 — Exomplo  oi  octoro  diridor  chain.  For  6-noto  C  eholn. 
■ync  liqnoU  are  injected  in  eUahtly  dliierent  order  lo  that  the 
two  lowest  notes  (most  diiHcult  to  control)  are  triggered 
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FIG.  S — OMiqn  currM  ior  daMrmliiing  paiamalais  oi  paraU«l-T  natwoiks  in  monlnt 
oa^oton 


The  charging  resistance  was  ad¬ 
justed  to  about  3.3  megohms  in  all 
cases.  This  value  represents  a  com¬ 
promise  between  higher  values, 
which  would  be  more  unstable 
against  temperature  variations  and 
would  limit  the  discharge  current, 
and  lower  values  that  operate  the 
tube  too  near  the  border  between 
oscillation  and  continuous  glow.  For 
all  other  factors  remaining  con¬ 
stant,  Eq.  2  shows  that  if  R  is  in¬ 
creased,  C  must  necessarily  be  re¬ 
duced  if  frequency  is  to  remain  con¬ 
stant.  A  reduction  in  C  means  less 
energy  storage  in  the  capacitor  and 
therefore  less  discharge  current. 
If  R  is  too  low,  the  charging  cur¬ 
rent  will  be  so  high  that  the  tube  is 
unable  to  extinguish  at  the  comple¬ 
tion  of  capacitor  discharge,  which 
results  in  continuous  glow. 

Switches  Si  through  S,  are 
mechanically  linked  to  the  playing 
keys.  When  in  the  up  position, 
these  switches  ground  the  outputs 
of  all  unplayed  oscillators  and  also 
parallel  the  15-meg  resistors  from 
grid  to  ground  of  the  preamps,  giv¬ 
ing  0.625  meg  and  0.405  meg  re¬ 
spectively  at  the  bass  and  treble 
inputs.  As  a  key  is  depressed  and 
the  ground  connection  removed,  a 
28-db  loss  of  available  oscillator 
output  for  bass  notes  and  31-db  loss 
for  the  treble  is  momentarily  sent 
to  the  preamps.  When  the  key  has 
completed  i  of  its  stroke,  the  15- 
meg  resistor  is  shunted,  thereby 
allowing  playing  level.  Ir,  this  man¬ 
ner  the  loud  transient  click  that 
would  otherwise  be  present  has 
been  almost  completely  eliminated. 

Despite  these  precautions  against 
transients,  key  switches  with  silver 
alloy  contacts  caused  considerable 
clicking.  Evidently  these  high-im¬ 
pedance  circuits  were  extremely 
sensitive  to  the  slightest  oxide  coat¬ 
ing  at  the  contacts.  Even  the  best 
silver  forms  a  alight  coating  under 
normal  conditions.  The  final 
switches  were  formed  from  Ni- 
chrome  V  wire.  Clicking  was  un- 
noticeable  and  these  switches  have 
maintained  their  characteristics  for 
a  long  period  of  time. 

After  the  first  experimental 
model  had  been  in  use  for  several 
months,  a  few  oscillators  drifted 
out  of  their  range  of  control.  It 
was  determined  that  an  aging  proc¬ 
ess  within  the  tubes  had  taken 


place.  It  was  observed  that  the 
glow  in  troublesome  tubes  was  irre¬ 
gular  and  unevenly  spread  over  the 
electrode  area.  When  these  tubes 
were  tested  as  positive  and  negative 
peak  clippers  in  the  circuit  of  Fig. 
3  (switch  S  open),  they  failed  to 
produce  square  and  symmetrically 
clipped  sine  waves.  When  the 
switch  was  closed  for  several 
seconds,  allowing  about  200  ma  to 
flow,  the  glow  started  unevenly  but 
gradually  spread  over  the  entire 
area  of  both  electrodes.  At  the  com¬ 
pletion  of  this  spread,  the  switch 
was  opened  because  continued  appli¬ 
cation  of  this  high  current  over¬ 
heats  the  electrodes  and  destroys 
their  photosensitive  coating.  After 
proper  aging,  the  wave  is  always 
symmetrical  and  squarely  clipped. 
Uniform  characteristics  throughout 
the  remainder  of  their  life  were 
thereby  assured.  The  experimental 
model  has  remained  in  synchronism 
for  well  over  a  year. 

Master  Oscillators 

At  the  frequencies  corresponding 
to  the  twelve  notes  in  the  highest 
octave,  twelve  stable  oscillators 
were  used  to  control  eleven  chains 
of  five  notes  and  one  of  six  to 
account  for  the  extra  C  at  the  low 
end.  Because  of  its  high  stability 
and  low  parts  cost,  the  parallel-T 
circuit  was  chosen.  Stabilities  of 
0.1  percent  are  possible  without 
supply-voltage  regulation.  Since 
only  one  triode  per  oscillator  is  re¬ 
quired,  two  master  oscillators  may 
be  housed  in  one  double  triode  tube. 
Typical  circuit  constants  of  the 


A-chain  master  oscillator  are  shown 
in  Fig.  4. 

To  aid  in  determining  the  paral¬ 
lel-T  network  parameters,  the 
curves  for  Fig.  5  were  plotted  from 
equations  already  derived’.  This 
presentation  assumes  zero  gener¬ 
ator  impedance  and  infinite  load 
impedance.  Therefore,  the  net¬ 
work  open-circuit  input  impedance 
Z.,  should  be  much  greater  than  the 
generator  impedance  Rl  and  its 
short-circuit  output  impedance 
should  be  much  less  than  the  load 
impedance  R,  in  order  that  the  net¬ 
work  balance  conditions  be  least 
disturbed.  After  stage  gain  A  has 
been  determined  by  the  tube  and 
load  resistor  selected,  n  &  func¬ 
tion  of  A  for  various  values  of  m 
may  be  read  directly  from  the 
curves. 

For  sustained  oscillation,  net¬ 
work  attenuation  K  must  be  less 
than  stage  gain  A.  If  there  is  no 
loading  on  the  network  and  con¬ 
stants  are  to  exact  tolerance,  K 
could  be  taken  equal  to  A.  This  is, 
of  course,  impossible  and  for  reli¬ 
able  operation,  K  should  not  be 
more  than  one-half  A.  In  most  of 
the  literature  on  the  subject,  m  is 
taken  equal  to  one.  *’’  It  should  be 
noted  that  increased  selectivity  as 
well  as  decreased  K  occurs  as  m  is 
increased. 

The  more  common  method  of  in¬ 
creasing  selectivity  is  to  increase  A 
only.  With  high-mu  triodes  the 
upper  limit  on  A  is  about  35,  so 
that  if  additional  selectivity  is  de¬ 
sired,  increasing  m  is  a  convenient 
method.  With  these  limits  in  mind 
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the  following  criteria  for  the  de¬ 
sign  of  a  single-stage  triode  parallel- 
T  oscillator  were  therefore  adopted : 
(1)  A  was  determined  from  /x,  Rl 
and  r,;  (2)  K  was  set  equal  to  A/2; 
(3)  the  highest  value  of  m  that  will 
allow  Z„  to  remain  much  less  than 
R,  was  selected;  (4)  Z„  was  made 
much  greater  than  RJ;  (5)  at  the 
chosen  value  of  m,  n  was  found  for 
K  calculated  above;  (6)  only  points 
well  above  the  curve  and  below 
where  K  changes  rapidly  with  small 
changes  in  n  were  used;  (7)  C  = 
l/u>R. 

Although  the  design  was  time- 
consuming  and  the  required  low- 
tolerance  components  are  expensive, 
the  production  cost  per  oscillator  is 
less  than  for  other  types  and  stabil¬ 
ity  is  comparable  with  a  laboratory 
standard. 

Vibrato  Oscillator 

Vibrato  in  most  musical  instru¬ 
ments  is  produced  by  combined  fre¬ 
quency  and  amplitude  modulation. 
However,  a  rather  pleasing  effect 
may  be  obtained  from  frequency 
modulation  alone.  Figure  6  shows 
the  vibrato  oscillator,  which  is  a 
standard  four-section  phase-shift 
variety.*  Frequency  is  adjusted  to 
about  six  cycles  per  second  and  is 
controllable  at  the  stop  tabs  by 
simultaneously  varying  two  of  the 
1-meg  resistors  in  the  phase-shift 
network.  Oscillator  output  is  in¬ 
jected  through  the  2-meg  resistors 
shown  in  Fig.  4  to  the  grids  of  all 
master  oscillators.  The  extent  of 
the  frequency  swing  or  vibrato 
depth  is  determined  by  the  ampli¬ 
tude  of  the  injected  voltage. 

Tone-Color  Stops 

The  raw  sawtooth  waveform 
from  the  tone  generators  could 
hardly  pass  for  music  because  of  its 
improper  harmonic  distribution. 
After  this  sawtooth  has  passed 
through  filter  circuits  that  alter  its 
harmonic  structure,  many  pleasing 
tonal  effects  are  obtained. 

The  highest  note  on  the  keyboard 
of  this  instrument  is  the  32nd  har¬ 
monic  of  the  lowest.  A  low-pass 
filter  designed  to  remove  certain 
harmonics  of  the  treble  notes  would 
have  negligible  effect  on  bass  notes. 
In  like  manner,  another  low-pass 
filter  with  a  much  lower  cutoff  point 
would  be  very  effective  in  coloring 
bass  notes  and  yet  completely  at- 


FIG.  I — Vibrato  oocUlotor  drcuU.  Out¬ 
put  iroquoncy  U  approxbuotoly  I  cpo 


FIG.  7 — Boas  and  tioblo  ton»coler  iU- 
loT*.  ooch  uaiaq  hall  oi  Iho  S8C7 


tenuate  the  treble  section.  If  uni¬ 
form  tone  color  were  required,  a 
separate  filter  for  each  tone  color 
of  each  note  would  be  needed.  How¬ 
ever,  few  instruments  have  the 
same  tone  color  throughout  their 
range.*-'  A  satisfactory  tonal  bal¬ 
ance  was  obtained  by  splitting  the 
keyboard  at  middle  C  (261  cycles). 
Two  filter  sections  were  provided. 
The  24  notes  below  middle  C  were 
routed  to  bass  stops  or  filters  and 
the  37  above  to  treble  stops.  When 
a  bass  note  is  played  and  a  l>ass 
stop  is  closed,  a  tone  is  produced 
that  in  pitch  is  determined  by  the 
note  played,  in  color  is  designated 
by  the  stop  closed  and  is  at  a  level 
depending  on  the  setting  of  the 
swell  pedal.  Figure  7  shows  circuit 
constants  of  the  tone  color  unit. 
One  filter  in  each  section  is  a  reso¬ 
nant  band-pass  type  designed  to  act 
as  a  formant-producing  element. 
(Formants  are  caused  by  boosting 
partial  tones  around  a  particular 
resonance  frequency.)  The  others 
are  ordinary  R-C  networks.  These 
combinations  produce  horn,  string 
and  reed  effects.  Large  amounts 
of  insertion  loss  were  deliberately 
incorporated  in  each  network  in 
order  that  output  level  would  be 
noticeably  increased  as  more  stops 
were  closed. 

Choice  of  Speakers 

The  distortion  of  the  8-watt 
amplifier  used  was  held  to  a  mini¬ 


mum  consistent  with  parts  cost,  but 
best  speaker  performance  (oddly 
enough)  was  realized  with  one  of 
the  least  expensive  combinations 
tested.  The  final  choice  was  a  pair 
of  8-inch  p-m  speakers,  one  with  a 
hard  cone  resonating  at  150  cycles 
and  the  other  soft  for  a  76-cycle 
resonance.  When  these  were  oper¬ 
ated  in  parallel,  their  reciprocal 
damping  effects  appeared  to  reduce 
overall  resonance  and  distortion  to 
a  low  degree.  An  8-watt  test  sig¬ 
nal  that  produced  objectionable 
distortion  in  a  25-watt  high-fidelity 
speaker  supplied  by  a  prominent 
manufacturer  was  easily  handled 
by  the  10-watt  combination  used. 
The  dual  system  was  also  chosen 
because  it  allowed  a  more  uniform 
dispersion  than  could  be  realized 
from  even  a  large  single  speaker. 

Conclusions 

It  was  pointed  out  that  the  pur¬ 
pose  of  this  project  was  to  design 
a  low-cost,  easily-operated  organ¬ 
like  instrument.  Low  manufactur¬ 
ing  cost  was  accomplished  by  using 
inexpensive  tone  generators  whose 
tiny  size  lend  themselves  to  small 
identical  subassemblies.  Pleasing 
tone  color  was  the  main  standard  of 
performance.  To  this  end,  com¬ 
ments  on  the  results  of  listening 
tests  by  many  musicians  and  engi¬ 
neers  have  been  most  gratifying. 
Provided  reasonable  care  is  exer¬ 
cised  in  the  selection  of  capacitors 
and  resistors  in  the  parallel-T  net¬ 
works,  the  instrument  should  re¬ 
main  in  tune  indefinitely.  Eight 
organ  stops  provide  196  combina¬ 
tions  of  tone  color.  Any  person  able 
to  play  keyboard  instruments  can 
play  this  instrument  with  little  or 
no  practice. 
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Signal  Strength  Analyzer 


System  of  thyratrons  and  mechanical  counters  automatically  totals  amount  of  time  that 
any  changing  d-c  voltage  exceeds  each  of  twelve  chosen  values.  Provides  greater  accuracy 
at  fraction  of  cost  and  complication  of  other  methods 


CERTAIN  RADIO  PROPAGATION 

studies  require  continuous 
records  of  the  percent  of  time  a 
signal  is  above,  or  below,  selected 
values  over  a  range  of  variation. 
For  example,  in  measuring  tele¬ 
vision  signal  strength,  it  is  impor¬ 
tant  to  know  what  percentage  of 
time  a  usable  signal  can  be  received 
in  a  certain  location. 

One  method  for  determining  this 
voltage-time  information  involves 
the  time-consuming  process  of  go¬ 
ing  over  signal  strength  recorder 
charts  and  adding  up  the  time  in¬ 
tervals  during  which  the  signal  ex¬ 
ceeds  each  level  step.  The  auto¬ 
matic  method  described  here  ac¬ 
complishes  the  same  purpose  with 
improved  accuracy  and  with  con¬ 
siderable  economy,  as  compared  to 
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other  methods.  Other  applications 
for  the  basic  principle  involved  can 
probably  be  made  to  advantage. 

The  equipment  gives  a  direct 
reading  of  the  total  time  that  a 
fluctuating  voltage  exceeds  each  of 
twelve  selected  values.  The  total 
time  for  each  signal  level  may  be 
read  at  any  desired  time  interval. 

The  analyzer  is  designed  for 
long-term  operation.  Calibration 
drift  is  inherently  small.  The 
equipment  consists  of  two  units,  a 
control  unit  and  a  minute  counter 
unit,  the  latter  showing  the  total 
time  in  tenths  of  a  minute  on  a 


separate  counter  for  each  voltage 
level.  The  counter-operating  input 
voltage  is  determined  by  the  bias 
on  a  miniature  type  thyratron  with 
associated  relay  in  the  control  unit. 
A  separate  permanent-magnet  type 
synchronous  motor,  chosen  for  its 
fast  starting  and  stopping  char¬ 
acteristics,  drives  each  counter. 

In  laboratory  tests,  average  time 
measurement  errors  per  on-off  cycle 
have  been  measured  as  low  as  0.01 
second  using  square-wave  keying 
on  one  circuit.  Under  more  normal 
operating  conditions,  as  with  an 
input  voltage  changing  at  the  rate 
of  about  0.6  volt  per  second,  the 
error  may  be  as  large  as  0.1  sec¬ 
ond  per  on-off  cycle.  Test  runs 
were  made  over  various  periods  of 
time,  from  40  minutes  to  24  hours 
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using  one  on-off  cycle  per  minute. 

Input  impedance  oi  the  control 
unit  is  on  the  order  of  1  to  2 
megohms,  working  against  ground. 
When  all  the  thyratrons  are  cut  off, 
corresponding  to  maximum  input, 
the  input  impedance  is  determined 
by  the  overall  impedance  of  the 
wiring  and  components  to  ground. 
The  minimum  range  of  input  volt¬ 
age  depends  on  the  use.  For  signal 
propagation  studies  it  appears  to 
be  on  the  order  of  0  to  —15  volts. 

A  larger  voltage  range  will,  in  gen¬ 
eral,  reduce  errors  in  measurement. 
Source  impedance  of  the  input 
should  be  as  low  as  possible  and 
preferably  should  not  exceed  50,000 
ohms. 

Principle  of  Operation 

The  basic  functions  will  be  des¬ 
cribed  with  reference  to  the  simpli¬ 
fied  diagram  shown  in  Fig.  1. 
Thyratron  F,  is  the  first  tube  to 
be  cut  off  as  the  input  voltage  is 
raised  above  zero.  A  fixed  nega¬ 
tive  bias  of  something  less  than  2 
volts  is  obtained  from  the  bias  sup¬ 
ply  and  adjusted  by  means  of  po¬ 
tentiometer  R,  so  that  an  input 
voltage  of  the  desired  value  (as¬ 
sumed  to  be  less  than  1  volt)  will 
cut  off  -V,. 

This  de-energizes  RfS,  which  does 
the  following:  (1)  turns  on  the 
synchronous  motor  driving  counter 
No.  1,  (2)  turns  on  the  neon  light 
No.  1  to  give  a  visual  indication  of 
operation,  and  (3)  connects  the  in¬ 
put  circuit  to  the  grid  of  V,.  Tube 
V,  has  a  higher  positive  bia.s  than 
F,,  hence  requires  a  higher  input 
voltage  to  cut  it  off.  This  operating 
sequence  is  carried  through  12 
stages. 

The  bias  system  shown  permits 
an  independent  and  wide  range  of 
choice  of  the  input  voltage  required 
for  operation  of  each  stage.  The 
orderly  sequence  of  operation  must 
be  preserved.  The  fixed  bias 
divider  may  be  eliminated  by  the 
use  of  suitable  taps  on  the  bias 
battery. 

Only  one  thyratron  in  the  con¬ 
ducting  condition,  which  is  the  only 
condition  in  which  appreciable  grid 
current  can  flow,  is  connected  to 
the  input  circuit  at  any  time.  This 
fact,  and  grid  resistor  R„  keep  the 
maximum  grid  current  flov'ng  in 
the  input  circuit  down  to  itjss  than 


one  microampere  for  normal  bias 
adjustments  of  a  few  volts  differ¬ 
ence  between  adjacent  stages.  The 
conducting  condition  is  maintained 
by  leaving  the  grids  floating  when 
the  tubes  are  not  connected  to  the 
input  circuit.  Plate  resistor  R, 
limits  the  peak  plate  current  to  a 
conservative  value.  Resistors  R, 
and  R,  are  also  important  in  sup¬ 
pressing  spurious  r-f  radiation. 

The  smoothing  filter  R,  and  C, 
and  the  series  resistor  R„  are  ad¬ 
justed  to  give  a  minimum  differen¬ 
tial  in  grid  voltage  for  on-off  opera¬ 
tion  of  the  relay. 

Stray  a-c  coupling  in  the  wiring 
is  likely  to  be  sufficient  to  light  the 
neon  light  when  the  counter  motor 
is  disconnected  and  the  relay  con¬ 
tacts  are  open.  Resistor  R,  serves 
to  reduce  this  voltage,  by  virtue  of 
the  relatively  high  impedance  of 
the  source,  to  a  value  insufficient 
to  break  down  the  neon. 

The  circuit  in  Fig.  1  can  be  modi¬ 
fied  to  operate  with  substantially 
the  same  characteristics  for  a  zero 
to  positive  input  voltage.  In  this 
case,  the  motor-control  contacts 
should  be  closed  when  the  relay  is 
energized  and  the  grid  to  the  pre¬ 
ceding  stage  should  be  opened.  With 
zero  input  voltage,  the  grids  would 
all  be  connected  to  the  input'  and 


biased  beyond  cutoff. 

A  d-c  amplifier  can  be  used  on  the 
input  in  those  applications  where 
the  added  instability  factor  of  the 
d-c  amplifier  can  or  must  be 
tolerated. 

Performance 

The  usefulness  of  the  system  is 
determined  by  (1)  its  stability 
with  time,  (2)  the  difference  in 
input  voltage  required  to  open  and 
close  the  relay  contacts,  and  (3) 
the  error  in  time  measurement  of 
grid  controlled  intervals. 

The  average  time  measurement 
error  of  the  present  equipment  has 
been  found  to  be  less  than  1/50 
second  per  time  interval,  or  on-off 
cycle,  for  time  intervals  of  a  few 
seconds  or  more.  The  fast  starting 
and  stopping  characteristics  of  the 
synchronous  motor  used  account  for 
the  small  error.  This  motor  has  a 
low-inertia  rotor,  revolving  at  100 
rpm,  which  is  damped  by  a  perma¬ 
nent  magnet  in  the  field.  The  above 
time  measurement  error  will  not  be 
detected  except  with  square-wave 
input. 

For  maximum  long-term  stabil¬ 
ity  of  this  system,  the  plate  supply 
should  be  regulated.  The  2D21  is 
relatively  insensitive  to  ±10  per¬ 
cent  change  from  normal  heater 


FIG.  2 — ^la  Uie  actual  •<|uipmant,  th*  battery  bios  supply  oi  Ftq.  1  Is  replaced 
by  an  a-c  supply  as  shown 
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voltage.  The  tube  is  operated  at 
conservative  values  of  plate  current 
and  should  have  a  long  life.  The 
grid  operating  voltage  of  the  2D21 
is  satisfactorily  constant  over  a 
wide  range  of  ambient  tempera¬ 
ture.  A  set  of  12  tubes  in  normal 
operating  service  has  given  satis¬ 
factory  and  trouble-free  service 
during  the  past  year.  The  bias  sup¬ 
ply  and  all  resistors  must  be  kept 
as  constant  as  possible  under  all 
conditions. 

Sources  of  Error 

The  inherent  errors  in  this  meas¬ 
uring  system  can  be  made  relatively 
small,  as  will  be  illustrated  in  the 
following  example.  Assume  a  cali¬ 
bration  error  of  ±0.1  volt  including 
operating  differential  and  drift, 
and  a  desired  maximum  error  of  0.5 
db  in  a  signal  recording  application. 
This  implies  that  a  change  in  re¬ 
ceiver  input  of  0.5  db  must  result 
in  a  change  of  not  less  than  0.2  volt 
in  the  receiver  output. 

To  cover  a  wide  range  of  signal 
fading,  the  receiver  output  should 
be  a  logarithmic  function  of  the 
input,  in  which  case  the  output 
change  will  be  0.4  volt  per  db 
change  of  input.  If  the  system  is 
calibrated  in  6-db  .steps,  starting  at 
6  db  above  l/iV  per  meter  for  in¬ 
stance,  the  12  steps  in  the  analyzer 
will  accommodate  a  range  of  72  db 
and  require  a  maximum  input  volt¬ 
age  of  28.8  volts.  In  such  practice, 
it  is  desired  to  operate  the  lowest- 
level  stage  as  low  as  possible  if  very 
deep  fading  is  to  be  encountered. 

The  calibration  error  assumed  in 
the  above  example  is  conservative 
and  may  be  much  lower  under 
favorable  conditions.  During  a  7- 
day  test  the  input  voltage  required 
to  operate  the  relay,  including  the 
operating  differential,  was  constant 
to  within  ±0.06  volt.  The  line  volt¬ 
age  was  not  regulated  and  varied 
between  107.5  volts  and  110  volts. 

Less  than  5  percent  of  over  100 
type  2D21  tubes  tested  were  found 
to  have  an  appreciable  change  in 
operating  grid  voltage  dep>ending 
on  the  time  the  tube  was  previously 
in  the  conducting  or  nonconducting 
condition.  A  half-minute  in  each 
condition  before  checking  the  on- 
off  operating  grid  voltage  has  been 
sufficient  to  show  this  fault. 

Hum  pickup  in  the  grid  circuit  of 
the  2D21  thyratron  must  be  kept  at 


are  uied  to  aUmiaate  coamoa  a< 
coupUav  throcgh  motora  which  weald 
cauM  all  neon  Uqhli  to  Uqht  whoa  any 
motor  coatrol  ralor  io  doeod 

a  minimum  for  optimum  operation. 
This  requires  some  care  in  the  ar¬ 
rangement  of  the  input  circuit  and 
wiring  The  relay  should  also  be  so 
arranged  that  a  separate  stack  of 
contacts  is  used  exclusively  for 
switching  the  grid  into  the  input 
circuit. 

Control  Unit 

The  circuit  diagram  of  the  con¬ 
trol  unit.  Fig.  2,  is  essentially  an 
expansion  of  Fig.  1  to  include  the 
necessary  switches,  power  trans¬ 
formers  and  an  a-c  operated  bias 
supply  to  replace  the  bias  battery 
used  in  the  simplified  version. 

A  floating,  a-c  operated,  regu¬ 
lated  bias  supply  is  used.  This  sup¬ 
ply  introduces  some  hum  in  the 
input  circuit.  The  source  of  this 
hum  is  of  fairly  high  impedance 
and  therefore  has  more  serious  ef¬ 
fects  when  a  high-impedance  signal 
input  source  is  used. 

In  some  cases  the  hum  has  been 
reduced  by  introducing  a  compen¬ 
sating  voltage  to  ground  from  one 
of  the  transformer  windings  not 
connected  to  the  bias  circuit.  The 
electrostatic  shield  was  found  to  be 
useless  in  these  transformers.  The 
choice  of  the  a-c  plug  polarity  in¬ 
fluences  the  hum  and  therefore  has 
an  effect  on  the  relay  operation  and 
operating  differential.  An  average 
operating  differential  not  exceeding 
0.1  volt  was  obtained  with  a  50,000- 
ohm  input  signal  source. 

Tube  noise  in  a  signal  recording 
application  may  give  an  annoying 
variation  in  the  signal  input  oper¬ 
ating  voltage  and  operating  differ¬ 
ential.  This  is  particularly  trouble- 
some  with  weak  signals  and  high 


receiver  gain.  A  partial  remedy 
may  be  had  in  the  use  of  a  low-pass 
filter  in  the  diode  output  of  the  re¬ 
ceiver.  In  this  case  the  resulting^ 
slower  response  of  the  analyzer 
must  be  taken  into  consideration. 

Counter  Unit 

The  counter  unit  is  usually 
turned  off  when  making  calibration 
adjustments  on  the  control  unit. 
Each  motor  in  the  counter  unit 
(Fig.  3)  must  be  disconnected  sep¬ 
arately  to  eliminate  a  common  a-c 
coupling  through  the  motors,  which 
would  cause  all  neon  lights  to  be 
lighted  when  any  motor-control 
relay  contact  is  closed. 

With  five  wheels,  each  counter 
will  register  a  total  of  9,999.9  min¬ 
utes,  or  about  166  hours.  Zero  can 
be  reset  manually  if  desired. 

Each  counter  is  driven  by  its  re-  ' 
spective  motor  through  a  gear  sys¬ 
tem  giving  a  speed  reduction  of  100 
to  1,  so  the  right-hand  counter 
wheel  rotates  at  1  rpm  and  reads 
direct  to  1/10  minute.  The  num¬ 
bers  on  the  counter  wheels  are 
about  4  inch  high.  The  loads  on  the 
motors  are  so  light  that  they  are 
capable  of  starting  and  running 
backwards  if  there  is  a  slight  chat¬ 
ter  in  the  closing  of  the  relay  con¬ 
tacts.  This  was  avoided  by  means 
of  a  simple  ratchet  stop  engaging 
4  teeth  cut  in  the  hub  of  the  worm 
mounted  on  the  motor  shaft.  Thus, 
if  started  in  reverse,  the  motor  is 
stopped  in  not  more  than  1  revolu¬ 
tion  at  which  point  it  starts  in  the 
forward  direction.  The  maximum 
resulting  error,  which  will  occur 
rarely,  will  be  about  i  revolution  or 
O.S-second  time  lost. 

The  compact  arrangement  of  the 
counter  unit  permits  as  many  as  3 
counter  units,  and  a  panel  contain¬ 
ing  reference  time  clocks,  to  be  set 
side  by  side  so  that  a  photographic 
record  of  three  measuring  systems 
can  be  made  with  one  camera.  Sig¬ 
nal-strength  recording  systems  in 
use  at  present  employ  a  16-mm 
movie  camera  with  an  exposure 
rate  of  1  frame  every  hour.  A  syn¬ 
chronous,  motor-driven  timer  turns 
on  flood  lights  a  few  seconds  before 
operating  the  camera  shutter.  A 
7-day  clock  and  a  60-cycle  line-con¬ 
trolled  clock  are  used  so  that  errors 
due  to  power  failures  will  be 
apparent. 
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FIG.  10 — Color  mUturo  proporttM  oi  tbo  RGB  chromoticitT  dio- 
Vrcon.  Whan  two  colora  ora  comblnad.  tha  point  rapratanUnf 
Iha  mixtura  color  lias  on  tha  Una  connacting  tha  points  rspra- 
santing  tha  two  comblnad  colors 


FIG.  11 — Color  mhrturs  whan  thraa  colors  ora  comblnad.  U 
tha  colors  ora  prasant  In  aquol  amount,  tha  mfartura  color  tolls 
on  tha  caotar  oi  grorily  oi  tha  trlangla.  Doshad  Una  rapra- 
sants  iihding  mixtura  oi  prlmorias  to  match  a  giaan  color 


COLOR  FUNDAMENTALS 


In  this  second  installment,  the  color  mixture  properties  of  the  RGB  chromaticity  dia¬ 
gram  and  its  transformation  to  the  XYZ  form  are  described.  The  spectral  locus  is  identi¬ 
fied,  and  the  color  gamut  covered  hy  three  primaries  is  investigated.  Specification  hy 

dominant  wavelength  is  defined 


By  DONALD  B.  FINK 

Bditor,  fUCTRONiCB 


Derivation  of  the  RGB  chrom¬ 
aticity  diagram  in  terms  of 
colorimeter  measurements  was  out¬ 
lined  in  the  previous  installment. 
This  diagram  represents  the  hue 
and  saturation  of  all  colors  that  can 
be  matched  by  combinations  of  the 
selected  primary  colors  R,  G,  and  B. 

Mixture  Colors  on  the 
RGB  Diagram 

The  RGB  chromaticity  diagram,  in 
addition  to  providing  an  array  of 
points  whose  coordinates  represent 

This  material  is  taken  from  Chapter  8  of 
the  forthcoming:  second  edition  of  **Prin« 
ciples  of  Television  Bngineering,”  and  is 
reproduced  by  permission  of  the  McGraw* 
Hill  Book  Co..  Inc. 


the  hue  and  saturation  of  every 
color  capable  of  being  matched  by 
the  selected  primaries,  constitutes 
a  highly  useful  basis  for  computing 
the  hue  and  saturation  of  mixture 
colors  arising  from  the  additive 
mixture  of  any  number  of  other 
colors. 

To  show  the  method  of  combin¬ 
ing  colors,  consider  two  colors,  c, 
having  coefficients  r,,  p,  and  c.  de¬ 
scribed  by  r,  p,  (Fig.  10).  When 
these  two  colors  are  added,  in  equal 
amount,  (In  —  la)  and  the  re¬ 
sultant  mixture  color  Cn  is  matched 
against  the  selected  primaries  in  a 
colorimeter,  as  described  in  Part  I, 
it  is  found  that  the  coefficients  of 


the  mixture  color  are 

n  -1-  r» 
r„ - ^ 

and 


9a 


gi  +  g» 
2 


(5) 

(«) 


As  shown  in  the  diagram,  the  point 
representing  the  mixture  color  Cm 
is  located  at  the  center  of  the  line 
joining  c,  and  c.. 

Similarly  if  colors  c.  and  c.  are 
mixed  in  unequal  proportion,  such 
that  the  flux  la  is  m  times  the  flux 
l,„  the  mixture  color  Cm>  lies  on  the 
line  joining  c,  and  c„  but  the  dis¬ 
tance  from  Ct  to  Cm*  will  be  m  times 
the  distance  from  c,  to  c^u  shown 
in  Fig,  10. 
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FIG.  12 — The  ipectrcd  locus,  shown  on  the  HGB  diogroon.  lepre-  FIG.  13 — RelotiTS  luminosity  oi  the  spectrum  colors,  os  deMned 

sents  the  color  coordinates  oi  eoch  color  in  the  spectrum.  by  the  LCJ.  standard  obserrer.  This  cnrre  con  be  used  to  com- 

Numbers  on  locus  Indicate  correspondinq  worelenqths  puts  the  relatlTe  luminosity  oi  diiierent  primary  colors 
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When  three  or  more  colors  are 
combined,  they  may  be  taken  in 
pairs,  each  pair  in  the  manner  of 
Cl  and  Cm  above.  The  mixture  color 
Cu  of  this  pair  is  then  combined  in 
the  same  manner  with  e,  to  find  a 
third  mixture  color  Cat,  and  so  on 
until  all  the  colors  are  combined. 
The  same  point  is  ultimately 
reached,  regardless  of  the  order  in 
which  the  colors  are  combined. 

Figure  11  shows  a  typical  ex¬ 
ample  involving  three  colors  in  a 
mixture.  The  mixture  color  Cm  lies 
at  the  center  of  gravity  of  the  tri¬ 
angle  formed  by  e,,  e,  and  e,  when 
all  are  present  in  equal  amount. 
When  the  component  colors  are 
present  in  unequal  amount,  the  mix¬ 
ture-color  point  lies  within  the  tri¬ 
angle,  but  the  color  point  is  dis¬ 
placed  toward  the  predominant 
color  point  or  points. 

The  process  of  combining  pri¬ 
mary  colors  to  find  the  resultant 
mixture  color  can,  of  course,  be  re¬ 
versed,  so  as  to  find  a  combination 
of  primary  colors  which  will  match 
a  given  color.  In  this  case,  there  is 
an  infinite  number  of  possibilities 
depending  on  the  relative  amounts 
of  the  primaries  taken.  A  typical 


case  is  shown  in  Fig.  11.  In  this 
case,  a  line  (shown  dashed)  con¬ 
necting  one  primary  and  the  color 
to  be  matched  is  extended  until  it 
strikes  the  opposite  side  of  the  tri¬ 
angle  RGB.  The  point  of  intersec¬ 
tion  with  this  side  represents  a 
mixture  color  of  the  remaining  two 
primaries.  The  inverse  ratio  of  dis¬ 
tances  from  the  intersection  point 
to  the  apexes  gives  the  relative 
amount  of  each  of  these  primaries 
required  to  complete  the  match. 

The  Spectral  Locus  on  the 
RGB  Diagram 

The  RGB  diagram  described  has 
been  set  up  using  the  I.C.I.  stand¬ 
ard  primaries*,  which  are  spectral 
colors.  Other  spectral  colors  can  be 
located  on  the  diagram,  and  the  line 
passing  through  all  the  spectral 
points  is  known  as  the  spectral 
locus.  Figure  12  shows  this  locus, 
with  the  wavelengths  of  the  various 
spectral  hues  marked  on  it.  It  will 


*  A  similar  dlaaram  can  b«  based  on 
any  three  prlmanes,  spectral  or  other¬ 
wise,  saturated  or  desaturated,  provided 
only  that  each  primary  cannot  be  matched 
by  a  combination  of  the  other  two.  If 
one  can  be  matched  by  the  others,  the 
trianqle  decenerates  Into  a  straight  line. 


be  noted  that  the  left-hand  portion 
of  the  figure  (shown  shaded)  lies 
outside  the  triangle  RGB.  This 
means  that  the  corresponding  spec¬ 
tral  hues  (the  saturated  blues  and 
greens)  cannot  be  matched  by  com¬ 
bining  the  three  selected  spectral 
primaries.  Rather,  these  spectral 
colors  can  be  formed  only  in  de¬ 
saturated  form  by  combinations 
represented  by  points  within  the 
triangle  RGB.  This  limitation  of 
matching  with  primary  colors  is  not 
a  serious  matter,  because  highly 
saturated  green  and  blue  colors 
represented  at  the  left  of  the  line 
BG  seldom  need  to  be  reproduced 
with  high  accuracy. 

The  procedure  for  finding  a  point 
on  the  spectral  locus  is  as  follows: 
Consider  the  spectral  light  of  wave¬ 
length  600  millimicrons. 

To  find  the  corresponding  quanti¬ 
ties  r,  g,  b  in  Eq.  1-3,  Part  I,  we 
must  perform  two  color  matches, 
one  between  the  primaries  and  the 
equal-energy  standard  white,  and 
the  other  between  the  primaries 
and  the  500-milIimicron  spectral 
hue,  the  amount  of  flux  2,  of  the 
white  light  being  equal  to  the  flux 
{.  of  the  spectral  hue. 
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FIG.  14 — To  trontionn  RGB  diagram,  triangle  XYZ  U  drcum- 
icribed  about  spectral  locus  as  closely  os  possible  (compare 
with  Fig.  12),  Locotioru  oi  points  X,  Y  and  Z  are  chosen  to 
simplily  calculations 


FIG.  IS — By  use  oi  three  linear  eguations.  diagram  In  Fig.  14  is 
transiormed  to  XYZ  diagram,  shown  here,  thereby  eliminating 
negotire  Tolues  oi  quantity  r,  Tricragle  RGB  assumes  new 
shape,  but  retains  color  mixture  properties  oi  Fig.  10  and  11 


The  first  step  is  to  convert  from 
the  power  units  to  light  units,  that 
is,  to  convert  from  watts  to  lumens. 
This  conversion  is  performed  with 
the  aid  of  the  “relative  luminosity 
curve”,  shown  in  Fig.  13,  which 
gives  the  response  of  the  normal 
eye  (that  of  the  I.C.I.  standard  ob¬ 
server)  to  a  given  amount  of  en¬ 
ergy  of  each  wavelength  in  spec¬ 
trum.  The  area  under  this  curve 
is  proportional  to  the  number -of 
lumens  ((,)  produced  by  a  given 
number  of  watts  of  the  equal-en¬ 
ergy  standard  white  light. 

From  the  same  curve  we  can  find 
the  relative  luminosities  of  the 
standard  I.C.I.  primaries;  these  are 
in  the  ratio  red:  green:  blue  = 
1.0:4.6:0.06.  Finally,  from  Fig.  8 
(Part  I),  we  can  find  the  relative 
amounts  of  the  standard  primaries 
required  to  match  the  500-milli- 
micron  spectral  hue.  The.se  are  in 
the  ratio  red :  green :  blue  = 
—  17:0.40:0.17.  Taking  the  lumi¬ 
nosities  in  corresponding  pairs  to 
form  the  ratios  („/(„,  and 

in  Eq.  1-3,  w'e  can  find  the 
values  of  r  and  g  from  these  equa¬ 
tions  and  thus  plot  the  point  for 
the  500-millimicron  spectral  hue. 
The  negative  amount  of  red  light 
required  in  the  match  places  the 
point  to  the  left  of  the  line  BG,  that 
is,  r  has  a  negative  value. 

The  RGB  diagram,  with  the  spec¬ 
tral  locus,  can  be  used  as  the  basis 
of  color  specification,  were  it  not 


for  the  fact  that  the  saturated 
blues  and  greens  lying  between  the 
spectral  locus  and  the  triangle  in¬ 
volve  negative  values  of  the  quan¬ 
tity  r.  If  the  negative  sign  is  in¬ 
advertently  omitted  in  the  specifi¬ 
cation  or  computation  of  a  color, 
the  color  point  has  the  wrong  posi¬ 
tion.  To  avoid  such  confusion,  and 
to  simplify  color  and  luminosity 
computations,  the  RGB  diagram  is 
placed  on  a  new  set  of  coordinate 
axes,  X,  y  and  z,  such  that  no  nega¬ 
tive  values  appear. 

The  XYZ  Chromatieity 
Diagram 

The  transformation  from  the 
RGB  form  to  the  XYZ  form  of  the 
chromatieity  diagram  is  illustrated 
in  Fig.  14.  The  triangle  RGB  is  en¬ 
closed  by  a  larger  oblique  triangle 
XYZ  which  fits  the  spectral  locus 
as  closely  as  possible.  The  size  and 
position  of  XYZ  are  not  chosen 
arbitrarily.  The  triangle  is  ar¬ 
ranged  to  enclose  all  physically- 
realizable  colors,  and  its  shape  is 
such  as  to  simplify  computations. 

The  diagram  shown  in  Fig.  14 
is  transformed  by  three  linear 
equations  designed  to  produce,  on 
the  x-y  coordinates,  an  oblique  pro¬ 
jection  of  RGB,  such  that  the  tri¬ 
angle  XYZ  becomes  a  right  isosceles 
triangle,  with  point  X  at  x  =  1, 
y  =  0,  point  Y  at  y  =  1,  x  =  0,  and 
point  Z  at  y  =  X  =  0.  The  trans¬ 
formed  diagram  is  shown  in  Fig. 


15.  The  transformation  is  so  ar¬ 
ranged  that  point  W,  representing 
equal-energy  white  light,  appears 
at  the  center  of  gravity  of  the  fig¬ 
ure  XYZ.  VVe  note  that  there  are 
no  negative  values  in  the  XYZ  di¬ 
agram,  that  no  value  of  x  or  y  ex¬ 
ceeds  unity.  The  transformation  is 
arranged,  moreover,  so  that  x  +  y 
+  z  =  1. 

The  XYZ  diagram  is  the  interna¬ 
tionally  accepted  representation  of 
chromatieity  values.  The  hue  and 
saturation  exhibited  by  any  light 
source  or  colored  object,  illumi¬ 
nated  by  a  particular  light  .source, 
can  be  specified  by  the  quantities 
X  and  y,  which  are  known  as  the 
“trichromatic  coefficients”  of  the 
specified  color.  These  two  coef¬ 
ficients,  plus  a  statement  of  the 
brightness,  give  the  complete  speci¬ 
fication  of  the  color  in  physical 
terms. 

The  transformation  from  the 
RGB  diagram  to  the  XYZ  diagram 
is  a  mathematical  operation,  with¬ 
out  physical  significance,  designed 
to  avoid  negative  values  and  to  sim¬ 
plify  certain  calculations.  Never¬ 
theless,  the  XYZ  diagram  can  be 
given  a  physical  interpretation 
which  serves  to  fix  in  mind  certain 
of  its  properties.  In  this  interpre¬ 
tation,  the  apex  points  X,  Y  and  Z 
are  thought  of  as  representing  the 
color  coordinates  of  three  fictitioua 
primary  colors,  just  as  the  points 
R,  G,  and  B  in  Fig.  14  represent 
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FIG.  li — U  (Uolhar  Ml  of  primarlM  U  cboMO  (apoctral  colors 
of  460,  SOO  and  700  mUllmlcrons  as  shown),  sataratod  bluos  can 
bo  malchod  but  oranges,  yellows  and  qrMns,  in  upper  shaded 
area,  cannot  be  motched 


three  actual  primaries  (the  spectral 
colors  of  wavelengths  700,  546.1 
and  435.8  millimicrons). 

Following  out  this  analogy,  the 
X,  Y  and  Z  fictitious  primaries  are 
such  that  if  they  were  physically 
realizable,  and  were  used  in  a  col¬ 
orimeter  to  match  the  equal-energy 
white  light  and  the  unknown  color, 
the  amounts  of  these  primaries 
needed  to  achieve  the  match  in  each 
case  could  be  inserted  in  Eq.  1-3 
and  the  quantities  x,  y  and  z  com¬ 
puted  directly  from  these  equations. 

On  this  basis,  the  equal-energy 
white  point  should  fall,  as  it  does, 
at  the  point  x  =  0.333,  y  =  0.333. 
The  line  YX  represents  the  locus  of 
all  colors  which  can  be  matched  by 
combining  the  X  and  Y  fictitious 
primaries.  None  of  these  colors  are 
real,  since  the  spectral  locus  falls 
inside  line  YX. 

We  note  that  all  the  color-mix¬ 
ture  properties  of  the  RGB  dia¬ 
gram  are  possessed  by  the  XYZ 
diagram.  The  real  colors  are  those 
enclosed  by  the  spectral  locus.  Since 
this  locus  is  not  a  closed  figure,  it 
is  necessary  to  specify  the  limit  of 
real  colors  in  the  open  region.  It 
might  be  expected  that  a  straight 
line,  joining  the  red  and  blue  ends 
of  the  locus,  would  represent  the 
limit  of  all  the  physically-producible 
colors  in  the  purple  region.  Experi¬ 
ment  verifies  this. 

The  I.C.I.  spectral  primaries, 
located  as  shown  on  the  spectral 


locus,  form  the  triangle  RGB.  This 
triangle  covers  only  about  two 
thirds  of  the  area  enclosed  by  the 
spectral  locus.  Colors  represented 
by  points  outside  this  triangle  (in 
the  shaded  area.  Fig.  16)  cannot  be 
matched  by  additive  combinations 
of  the  standard  spectral  primaries. 
These  include  the  saturated  greens 
and  blues  previously  mentioned. 

If  another  set  of  primaries  had 
been  chosen,  say  spectral  hues  of 
wavelengths  700,  500  and  460  milli¬ 
microns  (Fig.  16),  many  of  the 
saturated  blues  could  be  very  closely 
matched,  but  the  triangle  formed 
by  these  primaries  would  not  en¬ 
close  the  important  region  of  satu¬ 
rated  oranges,  yellows  and  reds. 
For  purposes  of  color  reproduction, 
it  is  more  essential  to  reproduce 
saturated  reds,  oranges  and  yellows 
than  saturated  blues  and  greens, 
since  the  latter  colors  occur  less 
often  in  nature.  Accordingly  the 
I.C.I.  spectral  primaries  are  a 
better  choice.  The  filters  and 
phosphors  used  in  color  television 
receivers  are  chosen  to  be  as  close 
approximations  to  these  I.C.I.  spec¬ 
tral  primaries  as  is  feasible. 

Following  further  the  analogy  of 
X,  Y  and  Z  as  fictitious  primaries, 
we  can  specify  these  primaries  by 
a  set  of  color-mixture  curves  hav¬ 
ing  the  same  significance  as  the 
mixture  curves  for  the  real  prima¬ 
ries  shown  in  Fig.  8,  Part  I.  The 
corresponding  curves  for  X.  Y  and 


Z  are  shown  in  Fig.  17.  These 
curves  completely  describe  the  pri¬ 
maries,  and  correspond  to  the 
choice  of  the  particular  points  X, 
Y  and  Z  in  Fig.  14.  Since  the  shape 
of  the  triangle  XYZ  is  subject  only 
to  the  condition  that  it  enclose  the 
spectral  locus  rather  closely,  the 
corresponding  color  mixture  curves 
(known  as  “distribution  coeffi¬ 
cients”  and  designated  as  x,  y  and 
z)  can  be  chosen  in  a  correspond¬ 
ingly  arbitrary  manner,  to  meet  the 
purposes  of  the  RGB-XYZ  trans¬ 
formation. 

We  note  that  the  curves  in  Fig. 
17  are  generally  similar  to  those  in 
Fig.  8,  with  the  following  excep¬ 
tions:  First,  there  are  no  negative 
values  of  x,  y  orT;  on  this  account 
no  negative  values  of  x,  y  or  z 
occur.  Secondly,  the  area  under 
each  curve  is  chosen  to  be  the  same ; 
thus  equal  amounts  of  the  prima¬ 
ries  X,  Y  and  Z  are  required  to 
match  the  equal-energ>-  white,  for 
which  X  =  y  =  z  =  0.333. 

Finally,  the  shape  and  ordinate 
scale  of  the  y  curve  are  chosen  to 
be  identical  to  the  relative  lumi¬ 
nosity  curve.  Fig.  13.  Actually  these 
two  curves  have  quite  different  sig¬ 
nificance:  y  represents  the  amount 
of  a  green  (fictitious)  primary 
color  required  to  match  each  spec¬ 
tral  hue  in  combination  with  two 
other  fictitious  primaries,  whereas 
the  luminosity  curve  represents  the 
relative  luminous  effect  on  the  eye 
of  each  spectral  hue.  If  these  two 
curves  are  identical,  however,  a 
single  computation  serves  to  pro¬ 
duce  two  results,  namely  the  value 
of  the  tristimulus  coefficient  Y  (see 
Eq.  8)  of  a  particular  colored  light, 
and  the  luminosity  L  of  that  light. 

Thus  the  three  curves  in  Fig.  17, 
with  the  spectral  radiation  curve  of 
a  particular  colored  light  source, 
serve  to  make  available  the  com¬ 
plete  description  of  the  color  in  nu¬ 
merical  terms,  namely  values  of  x 
and  V  which  specify  the  hue  and 
saturation,  and  the  value  L  which 
specifies  the  luminosity  (bright¬ 
ness)  of  the  color. 

To  illustrate  the  manner  in  which 
these  computations  are  carried  out, 
consider  the  color  described  by  Fig. 
18A.  This  is  a  spectroradiometric 
curve  of  a  particular  color,  obtained 
by  measuring  (with  a  bolometer  or 
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other  radiation-measuring  device), 
the  number  of  watts  radiated  by 
the  source  at  each  wavelength  X  in 
the  visible  spectrum.  This  curve  is 
plotted  with  its  maximum  ordinate 
as  W  watts.  To  obtain  the  trichro¬ 
matic  coefficients  of  this  color  we 
proceed  as  follows :  First  we  divide 
the  wi.'k)  curve  by  W,  thus  produc¬ 
ing  a  maximum  ordinate  of  unity. 
Next  we  multiply  the  w(X)/lF 
curve  by  the  x  curve.  The  area 
under  the  product  curve,  designated 
as  the  “tristimulus  coefficient”  X, 
represents  the  ratio  in  Eq. 

1-3,  except  that  the  color  match 
between  the  color  10  (X)  and  the 
equal-energy  white  is  now  under¬ 
stood  to  be  performed  with  the  ficti¬ 
tious  primaries  X,  Y  and  Z.  Simi¬ 
larly,  by  taking  the  area  under  the 
product  of  the  w(.X)/W  curve 
(maximum  ordinate  unity)  with 
the  y  curve,  we  find  the  tristimulus 
coefficient  Y  (having  the  signifi¬ 
cance  and  a  similar  process 

involving  the  z  curve  gives  the 
tristimulus  coefficient  Z  (having 
the  significance  (>,/(».). 

Stated  symbolically,  the  tristimu- 
lus  coefficients  are : 


'w-f' 

§ 

1  r” 


«i>  (X)  I  (\)  <JX  (7) 
y  - /  »(X)7(X)dX  (8) 


(X)  *  (X)  d\  (9) 
By  analogy  with  Eq.  1-3,  the 


trichromatic  coefficients  x,  y  and  z 
are  then  given  by 


(10) 

(11) 


x+  r  +  z 

Y 

X  +  Y  +  Z 


Z 

*  ”  X+  Y  +  Z 


(12) 


From  these  equations  we  note  that 
X  -I-  y  -I-  z  =  1,  and  that  the  maxi¬ 
mum  value  of  X,  y  and  z  is  unity,  as 
previously  stated. 

The  luminosity  of  the  color  w  (X) 
is  given  by  Eq.  8,  since  the  y  curve 
is  identical  to  the  relative  luminos¬ 
ity  curve  of  the  eye.  Since  the  fac¬ 
tor  converting  lumens  to  watts  at 
the  peak  of  the  latter  curve  is  650 
lumens  per  watt,  the  luminosity  is 
expressed  directly  in  lumens  as 


L  =  650  IK  y  lumens  (13) 

The  integrals  in  Eq.  7-9  are  in¬ 
dicated  as  covering  the  whole  wave¬ 
length  range  from  zero  to  infinity. 
Actually,  since  the  x,  y  and  z 
curves  are  zero  outside  the  visible 
range  from  380-780  millimicrons, 
the  integration  need  not  be  carried 
outside  these  limits. 


Specification  by 
Dominant  Wavelength 

The  values  of  x  and  y  specifying 
the  hue  and  sa^uration  of  a  particu¬ 
lar  color,  while  of  great  value  in 
technical  specification,  have  the  dis¬ 
advantage  that  they  offer  no  direct 
clue  to  the  spectral  hue  which  most 


nearly  describes  the  color  repre¬ 
sented.  Thus  a  color  described  by 
the  wavelength  550  millimicrons  is 
more  clearly  recognizable  than  the 
same  color  described  as  x  =  0.3,  y  = 
0.7.  To  avoid  this  difficulty,  an 
alternative  specification  of  a  color 
can  be  taken  directly  from  the  chro- 
maticity  diagram. 

This  specification  is  in  terms  of 
the  dominant  wavelength  (or  domi¬ 
nant  hue) ,  the  jmrity,  and  the  lumi¬ 
nosity  of  the  color.  To  find  the 
dominant  hue  and  purity  of  a  color, 
we  pass  a  line  through  the  point  C 
representing  the  color  and  the  point 
W  representing  the  equal-energy 
white  light  and  extend  this  line 
until  it  intersects  the  spectral  locus, 
as  shown  in  Fig.  19.  The  wave¬ 
length  corresponding  to  the  point 
of  intersection  is  defined  as  the 
dominant  wavelength  of  the  color, 
and  the  corresponding  spectral  hue 
is  the  dominant  hue. 

The  purity  p  is  a  measure  of  the 
saturation  of  the  color,  that  is,  of 
the  distance  from  its  point  to  the 
white  point,  and  is  given  by 

<»> 

where  y,  is  the  y-coordinate  of  the 
color  and  y.  is  the  y-coordinate  of 
the  intersection  with  the  spectral 
locus.  The  purity  ranges  from  0  to 
1.  For  example,  color  point  C  in 
Fig.  19  has  a  dominant  wave¬ 
length  of  560  millimicrons  and  a 
purity  of  0.69. 

From  Eq.  14,  colors  near  the 


FIG.  17 — Color  mixtuio  data  ("diitribuUon  cooiilcionti")  ior  tho  ilctitious  prl- 
marlM  Z.  Y  and  Z.  ThoM  horo  tho  lomo  oignUiconco  oa  tho  color  mizturo  data 
ior  tho  roal  primorioo  R.  G  ond  B.  shown  in  Fig.  8,  Part  I 


FIG.  18— Mothod  oi  combining  ipoctrol  radiation 
curro  oi  light  lourco  with  distributton  cooUldont 
,  to  And  trislimulno  cooiitdont  Z 
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FIG.  19 — SpscUicotton  oi  color  by  dominonl  worolonglb  and 
purity.  Lino,  paaood  tbrouqh  whHo  point  and  color  point  to  bo 
opocUiod.  lo  oxtondod  to  locno.  WaTolonpth  oi  Inlorooction  lo 
dominant  woroUnqtb 


Fi«.  21 — Color  qamulo  oi  tho  CBS  and  BCA  color  tolooiolon 
tyitomo,  as  proposed  to  tbo  FCC  dnrinq  tho  rocont  boatlnq. 
comporod  sritb  tho  ranqo  coTorod  by  tbo  standord  opoctral 
prtanorioo 


FIG.  20 — SpocUication  of  complomon- 
lory  buoo  (which  whon  mbnd  prodneo 
bito  Uqht)  lo  iound  by  passinq  Uno 
tbronqb  whlto-point  W  from  ono  spoc- 
tral  huo  lo  tho  oppooHo  (comploown- 
lary)  opoctral  huo 


spectral  locus  (y.  nearly  equal  y.) 
have  a  purity  near  one,  whereas 
colors  near  the  white  point  (y.  near 
0.333)  have  a  purity  near  zero.  The 
purity  is,  in  other  words,  a  direct 
measure  of  saturation. 

This  system  of  specification  falls 
down  when  the  color  is  one  of  the 
purples,  that  is,  when  its  point  falls 
below  the  white  point  in  such  a 
position  that  the  extended  line  does 
not  pass  through  the  spectral  locus, 
as  point  O'  in  Fig.  19.  In  such  cases 
the  line  is  extended  in  the  opposite 
direction,  as  shown,  intersecting 
the  spectal  locus  at  a  wavelength 
representative  of  the  dominant  hue 
complementary  to  that  of  the  given 
color. 


Complementary  colors  are  not  a 
very  satisfactory  specification,  since 
the  indication  of  subjective  sensa¬ 
tion  is  lost.  The  purity  of  such 
purple  colors  is  computed  by  Eq.  14, 
taking  y,  as  the  y-coordinate  of  the 
complementary  dominant  hue.  To 
distinguish  the  color  so  indicated 
from  color  having  the  same  actual 
dominant  hue  and  purity,  the  purity 
of  purples  is  stated  as  a  negative 
number. 

The  foregoing  illustrates  the  ease 
with  which  complementary  colors 
(colors  which  when  mixed  produce 
white  light)  can  be  identified  on  the 
chromaticity  diagram.  To  find  a 
complementary  color  to  a  given 
color  C  (Fig.  20),  we  pass  a  line 


through  C  and  W,  extending  it  so 
as  to  intersect  both  sides  of  the 
spectral  locus  (or  through  the  locus 
above  and  the  saturated  purple  line 
below) .  The  dominant  hues  so  indi¬ 
cated  are  said  to  be  complementary 
to  one  another. 

With  the  properties  of  the  x-y 
chromaticity  diagram  in  mind,  we 
are  now  in  a  position  to  locate  cer¬ 
tain  colors  on  it  and  to  show  the 
boundary  of  the  colors  which  can  be 
covered  by  color-reproduction  proc¬ 
esses.  In  Fig  21,  the  I.C.I.  spectral 
primaries  are  shown  as  RGB,  and 
the  equal-energy  white  as  point  W,. 
Three  other  standardized  whites 
are  shown.  Point  W,  represents 
the  color  of  average  artificial  (in¬ 
candescent)  illumination,  known  as 
illuminant  A.  Actually  this  is  the 
color  of  an  incandescent  lamp  oper¬ 
ated  at  a  color  temperature  of 
2,848°  Kelvin.  Illuminants  B  and 
C  (points  W,  and  W.)  are  two 
forms  of  daylight,  the  first  being 
representative  of  conditions  met  in 
the  higher  latitudes,  the  second  of 
the  middle  and  the  lower  latitudes. 
Also  shown  in  Fig.  21  are  the 
primary  colors  proposed  for  color 
television  receivers.  The  points 
Ru  Gi,  Bi  represent  the  receiver 
primaries  standardized  by  FCC  for 
the  CBS  field-sequential  color  sys¬ 
tem.  Points  R^  G„  B,  mark  the 
primary  coordinates  proposed  to 
the  FCC  for  the  RCA  dot-sequential 
system. 
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Capacitive  Slip  Ring 


The  problem  of  multiple  temperature  measurements  on  aircraft  supercharger  impellers 
at  speeds  greater  than  20,000  rpm  has  been  solved  with  thermistor  elements  capacitively 
connected  to  an  r-f  bridge.  Under  optimum  conditions  it  is  possible  to  determine  tempera¬ 
tures  within  —0.25  C 


The  determination  of  temper¬ 
atures  at  selected  stations  on  a 
high-speed  rotor,  like  that  of  an  air¬ 
craft  engine  supercharger,  has  been 
a  very  difficult  problem. 

One  system  that  has  been  used 
with  some  success  employs  thermo¬ 
couples  as  electrothermal  converters 
and  d-c  slip  rings  as  transfer  de¬ 
vices  to  the  recording  equipment. 
At  speeds  greater  than  20,000  rpm, 
however,  the  brush  pressure  must 
be  so  great  to  secure  a  continuous 
contact  that  brush  life  may  be  only 
a  few  minutes.  The  slip  ring  often 
must  be  refurbished  after  15 
minutes  of  operation.  Possible 
thermoelectric  action  at  the  slip 
ring  must  also  be  properly  under¬ 
stood. 

Somewhat  better  results  have 
been  obtained  when  thermistors 
replaced  the  thermocouples.  A 
thermistor  is  a  thermally  sensitive 
but  otherwise  stable  resistor  that 
can  have  the  same  physical  size  as 
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FIG.  1 — TkamUtoi  and  slip  ring  eonaac- 
flons  looking  into  biidgo  (A)  and  mo- 
chanlcal  layout  oi  tho  copacitlTO  slip 
lingi  (B) 


a  thermocouple.  Instead  of  meas¬ 
uring  voltage  one  now  measures 
electrical  resistance  which  is  a 
known  function  of  temperature. 

Commercial  thermistors  in 
thermocouple  size  (about  6-mil 
spheres)  can  be  purchased  with 
resistance-temperature  calibration 
possessing  values  ranging  from 
about  2,000  ohms  to  10*  ohms  at  70 
F.  Thermistors  possess  a  negative 
temperature  coefficient  of  ten  times 
that  of  platinum  at  ordinary  room 
temperatures,  but  this  decreases  as 
the  temperature  increases.  They 
have  upper  temperature  limits 
where  their  stability  is  no  longer 
satisfactory. 

Much  longer  brush  and  d-c  slip 
ring  life  has  been  obtained  by  em¬ 
ploying  thermistors  having  resist¬ 
ance  of  about  15,000  ohms  at  the 
operating  temperature.  Resistance 
can  be  measured  with  a  Wheat¬ 
stone  bridge  or  ohmmeter.  If  one 
can  measure  the  resistance  of  the 
thermistor  within  ±  1  percent,  then 
uncertainties  of  thermistor  temper¬ 
atures  may  be  no  greater  than  dt 
0.25  C.  Variable  contact  resistance 
or  contact  potential  at  the  slip  ring 
plays  a  relatively  unimportant  role 
when  a  high  resistance  level  is 
maintained.  Caution  must  be  ex¬ 
ercised,  however,  for  too  high  a  re¬ 
sistance  level  may  result  in  spurious 
electric  pickup  when  certain  types 
of  electronic  measuring  instruments 
are  employed.  To  avoid  difficulties 
inherent  in  mechanical  contacts  a 
capacitor  type  contact  can  be  used. 

Of  the  two  types  of  noncontact 
coupling  available,  capacitor  coup¬ 
ling  seems  much  simpler  than  mag¬ 
netic  coupling.  Simplicity  becomes 
paramount  when  one  must  have  a 
coupling  device  for  each  measuring 
station.  A  simple  and  dependable 


selector  switch  capable  of  positive 
switching  into  specified  measuring 
stations  by  small  actuating  forces  at 
high  speeds  would  be  difficult  and 
expensive  to  make. 

High-frequency  measuring  tech¬ 
niques  make  it  possible  to  use  a 
capacitor  ring.  The  thermistor 
lends  itself  to  a-c  as  well  as  d-c 
excitation  as  there  is  no  significant 
skin  effect.  A  General  Radio  type 
516-C  r-f  bridge  may  be  used  to 
measure  the  impedance  transferred 
to  the  stationary  reference  frame 
although  the  newer  type  916-A 
bridge  is  more  advantageous. 

A  test  rig  was  built  simulating 
the  geometry  of  an  actual  super¬ 
charger  impeller.  The  elementary 
equivalent  electric  circuit  of  this 
rig  is  displayed  in  Fig.  lA.  The 
requirements  to  be  met  in  the  cir¬ 
cuit  are  that  the  reactance  of  the 
stray  capacitance  in  shunt  with  the 
thermal  resistor  be  about  10  times 
the  value  of  that  resistor  (for  a  1 
percent  unidirectional  error  at  this 
point),  that  the  rotating  capacitor 
be  as  high  in  capacitance  as  pos¬ 
sible  and  still  quite  independent  of 
rotation  or  axial  translation,  and 
that  the  variable  impedance  between 
moving  ground  and  stationary 
ground  be  reduced  to  a  low  value. 

Figure  IB  illustrates  a  cylindrical 
slip  ring  capacitor  whose  capaci¬ 
tance  is  not  very  sensitive  to  end 
play  or  to  eccentricity  of  rotor 
member.  The  axial  length  of  the 
capacitor  is  1.5  inches,  with  a  4-mil 
average  air  gap.  The  rotor  diam¬ 
eter  is  1  inch.  It  is  believed  that 
improveirient  would  result  if  the 
stator  were  split  into  two  135-de- 
gree  arcs,  each  adjusted  in  position 
by  set  screws  under  rotating  condi¬ 
tions  to  secure  a  minimum  gap. 

There  is  an  unavoidable  parallel 
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input  capacitance  at  the  points 
where  the  bridge  is  connected  owing 
to  the  physical  arrangement  of 
parts.  This  inherent  capacitance 
may  have  to  be  appropriately  in¬ 
creased  so  as  to  reduce  the  equiva¬ 
lent  resistance  that  the  bridge  can 
accept.  In  the  present  case  the  re¬ 
sistance  must  be  no  higher  than  111 
ohms.  The  newer  type  916-A  r-f 
bridge  can  accept  1,000  ohms  at  1 
me.  In  the  test  rig,  the  input 
capacitance  was  maintained  at  500 
Hftl.  This  value  must  be  known  and 
enters  into  the  formula  found  in 
the  instruction  manual  supplied  by 
the  manufacturer  of  the  bridge.  It 
is  clear  that  the  bridge  does  not 
directly  read  the  thermistor  re¬ 
sistance  but  the  latter  may  be  de¬ 
rived  from  the  bridge  dial  settings 
by  computation  or,  better  still,  by 
prearranged  charts  or  nomographs 
including  the  thermistor  calibra¬ 
tion. 

The  shunt  stray  capacitance  is 
minimized  by  sufficiently  separating 
a  No.  36  Formex  wire  from  the 
ground  plane  by  laying  down  some 
Bakelite  insulating  cement  and  then 
finally  cementing  the  wire.  The  wire 
is  staked  to  the  capacitor  ring  at 
one  end  and  fastened  to  the  therm¬ 
istor  at  the  other.  The  free 
thermistor  terminal  is  grounded. 
It  is  desirable  to  use  a  low  value  of 
thermistor  resistance  at  the  work¬ 
ing  temperature,  for  example,  be¬ 
low  2,000  ohms  so  the  shunt  stray 
capacitive  reactance  has  little  effect. 

The  frequency  is  a  compromise 
in  an  attempt  to  keep  the  shunt 
stray  reactance  high  and  the  rotat- 
ing-capacitor  series  reactance  low. 
If  there  is  sufficient  instrument  sen¬ 
sitivity,  lower  values  of  frequency 
can  be  used.  The  oscillator,  pre¬ 
ferably  a  crystal  type,  delivers  one 


stabilized  frequency  at  100  mv. 

If  several  rings  are  to  be  used, 
the  return  path  is  always  through 
a  common  ground.  If  ball  bearings 
are  used  to  support  the  dummy  im¬ 
peller,  a  parasitic  variable  imped¬ 
ance  is  set  up  between  moving  and 
stationary  grounds  that  inhibits  a 
bridge  balance.  A  satisfactory  by¬ 
pass  is  effected  by  placing  a  large 
stationary  grounded  shield  close  to 
the  moving  impeller.  In  an  actual 
supercharger  assembly,  such  a 
shield  is  inherent  in  the  construc¬ 
tion. 

The  616-C  radio-frequency  bridge 
is  operated  at  500  kc  with  an  asso¬ 
ciated  oscillator.  The  detector  is  a 
suitable  radio  receiver  used  to  se¬ 
cure  an  audible  minimum  in  con¬ 
junction  with  a  modulated  oscil¬ 
lator.  A  500-kc  unmodulated  oscil¬ 
lator  is  equally  satisfactory  since 
the  rotating  capacitor  modulates 
the  carrier  so  the  audio  note  is  an 
additional  indication  of  frequency. 
Since  a  meter  indication  is  superior 
in  noisy  areas  to  an  audible  note,  a 
wave  analyzer  that  fitters  stray  fre¬ 
quencies  may  be  added  to  the  radio 
receiver  to  give  a  sensitive  visual 
null.  In  an  actual  installation  such 
formal  equipment  as  a  wave  ana¬ 
lyzer  or  commercial  crystal  oscil¬ 
lator  could  be  replaced  by  simpler 
and  less  expensive  electronic  equip¬ 
ment. 

When  the  test  rig  was  run  up  to 
speeds  of  20,000  rpm  by  an  air 
turbine  bridge  sensitivities  of  one 
part  in  a  thousand  were  observed 
over  the  whole  speed  range.  This  is 
the  significant  part  of  the  test.  Good 
correlation  was  observed  between 
thermistor  measurements  and  read¬ 
ings  of  a  stationary  standard  ther¬ 
mometer,  arranged  close  to  an  axi¬ 
ally  located  rotating  thermistor. 


A  direct  measurement  of  resist¬ 
ance  in  this  case  is  inherently  lim¬ 
ited  by  the  calibration  error  of  the 
bridge  and  also  by  the  residual 
parameters.  Although  the  sensitiv¬ 
ity  of  the  instrument  is  about  one 
part  in  a  thousand,  a  precision 
greater  than  =t  3  percent  in  resist¬ 
ance  probably  cannot  be  expected 
even  when  balancing  out  the  resid¬ 
ual  parameters,  including  residual 
resistance  in  the  r-f  paths. 

If  the  bridge  and  circuit  as  a  unit 
is  first  calibrated  over  the  range 
(maintaining  constant  oscillator 
frequency)  by  substituting  small 
calibrated  resistors  for  the  ther¬ 
mistors,  or  by  making  a  controlled 
heat  run  under  stationary  condi¬ 
tions  with  thermistors  as  well  as 
other  temperature  sensing  elements 
of  known  characteristics  in  place,  a 
:t  1-percent  measurement  of  re.sist- 
ance.and  a  thermistor  temperature 
within  =t  0.25  C  should  be  attain¬ 
able.  Such  measurements  are  best 
made  on  an  actual  impeller  assembly 
free  from  its  enclosing  case. 

This  work  was  a  portion  of  a 
general  project  on  instrumentation 
completed  in  December  1946  by  the 
authors  in  collaboration  with  G.  S. 
Timoshenko  and  L.  E.  Williams  of 
the  University  of  Connecticut.  The 
project  was  sponsored  by  the  Pratt 
and  Whitney  Division  of  the  United 
Aircraft  Corporation.  R.  E.  Gorton 
and  E.  M.  Moffatt  of  the  Corpora¬ 
tion  served  respectively  as  project 
coordinator  and  technical  advisor. 
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PERMANENT-MAGNET 


WITH  THE  ELECTRON  MICRO¬ 
SCOPE  finding  new  uses  in  ev¬ 
ery  field  of  science  and  in  every  in¬ 
dustry,  the  need  for  a  simpler  and 
more  reliable  microscope  has  been 
growing  rapidly.  In  order  to  fill 
this  need,  the  permanent-magnet 
type  was  designed. 

The  instrument.  Fig.  1,  requires 
little  technical  skill  to  operate.  As 
a  natural  consequence  of  the  sim¬ 
plification  of  design  and  function, 
external  appearance  is  both  simple 
and  functional. 

At  a  third  of  the  expense  and 
complexity  of  larger  electron  micro¬ 
scopes,  the  permanent-magnet  elec¬ 
tron  microscope  solves  ninety  per¬ 
cent  of  the  problems  applicable  to 
electron  microscopy. 


By  J.  H.  REISNER  and  S.  M.  ZOLLERS 

Radio  Corporation  of  America 
Camden^  N.  J, 


The  gun  on  the  microscope  is  en¬ 
ergized  by  an  external  and  remotely 
located  high-voltage  supply  which 
is  connected  by  means  of  a  length 
of  x-ray  cable. 

The  high-voltage  unit,  Fig.  3, 
divides  into  two  sections,  a  control 
unit,  and  a  rectifier  unit.  The  con¬ 


trol  unit  is  small  enough  to  sit  on 
a  table  beside  the  microscope  col¬ 
umn  and  provides  electrical  control 
at  the  point  most  convenient  to  the 
operator.  The  rectifier  unit.  Fig. 
4,  houses  the  high-voltage  tripler 
and  the  filament  oscillator  and 
transformer.  It  may  be  placed  on 


Electrical  System 

The  source  of  illumination  in  the 
microscope.  Fig.  2,  is  a  beam  of 
high-energy  electrons.  The  elec¬ 
trons  are  released,  accelerated  and 
aimed  in  the  gun  which  is  situated 
at  the  top  of  the  microscope  col¬ 
umn.  A  fifty-kilovolt  potential  ap¬ 
plied  between  the  filament  and  the 
anode  of  the  gun  gives  the  electrons 
enough  kinetic  energy  to  pass 
through  the  specimens  used  in  elec¬ 
tron  microscopy. 

Fifty  kilovolts  potential  is  used 
because  at  lower  voltages  a  consid¬ 
erable  number  of  the  electrons  are 
stopped  by  the  specimen,  which  con¬ 
sequently  heats  up,  frequently  to  its 
own  destruction.  Excellent  voltage 
stability  is  a  necessary  requirement 
of  the  high  voltage  because  the  fo¬ 
cal  length  of  a  magnetic  lens  such 
as  the  one  used  in  the  microscope 
depends  upon  the  energy  of  the  elec¬ 
trons  as  well  as  upon  the  magnitude 
of  the  magnetic  field.  Image  defect 
produced  by  fluctuating  voltage  is 
analogous  to  chromatic  aberration 
in  light  optics.  In  order  to  achieve 
a  resolution  of  100  A  with  the  per¬ 
manent-magnet  electron  microscope 
it  is  necessary  to  stabilize  the  accel¬ 
erating  voltage  to  one  part  in  ten 
thousand. 


FIG.  I — P«nnaii*iil-maqii»t  •lactron  mlcrowop*  in  lu*  In  o  loborcrtorT,  control  nnlt  in 
tho  background  on  (ho  toblo  ond  power  oupply  on  tho  floor 
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Use  of  Alnico  5  instead  of  conventional  electromagnets  to  energize  the  lenses,  and  other 
design  innovations,  provide  a  handy,  economical  and  comparatively  trouhle>free  instru¬ 
ment  suitable  for  90  percent  of  all  applications.  Specimens  are  readily  manipulated  and 
photographic  plates  made  without  extensive  pumping-down 


the  floor  or  under  a  table. 

Referring  to  Fig.  3,  oscillators  V, 
and  F,  produce  an  80-kc  r-f  signal. 
This  signal  is  applied  across  the 
series-resonant  high-Q  L-C  circuit 
L,Ci  producing  a  17-kilovolt  signal 
across  Lu  On  one  part  of  the  cycle  C, 
is  charged  through  rectifier  V. 


then,  during  the  next  half  cycle, 
the  voltages  across  C,  and  L, 
are  additive  and  charge  capacitors 
Ct  and  Ctf  through  rectifier  Vt. 
The  signal  across  L,  also  causes  C, 
to  charge  through  rectifier  The 
voltage  across  CjC,  and  C,  in  series 
is  thus  triple  that  across  L,.  The 


ripple  in  the  output  is  filtered 
through  a  resonant  filter  to  ground. 

Stabilization  of  output  voltages 
against  line  and  load  fiuctuations  is 
accomplished  by  d-c  amplifier,  V. 
and  V„  operating  series  regulators 
F.  and  F,.  Resistors  R,  and  Rt  pro¬ 
vide  a  bridge  element  between  the 
d-c  and  high-voltage  output  and  a 
reference  voltage  established  by 
glow  tubes.  Tube  F,  calls  for  full 
power  to  the  oscillators  through  the 
regulators  until  the  negative  high 
voltage  produces  a  negative  bias  at 
the  junction  of  A,  and  whereupon 
the  d-c  amplifier  regulates  the  out¬ 
put  voltage  by  reducing  oscillator 
plate  voltage. 

Focus  of  the  microscope  is  accom¬ 
plished  by  changing  the  acceler¬ 
ating  voltage,  which  changes  the 
focal  length  of  the  lenses.  Potenti¬ 
ometers  Rt  (coarse)  and  R,  (fine) 
vary  the  reference  voltage,  which 
causes  the  voltage-regulating  sys¬ 
tem  to  readjust  itself  to  a  corre¬ 
sponding  output  voltage.  The  out¬ 
put  is  continuously  variable  from 
45  to  50  kilovolts. 

Gun  Filament  Transformer 

In  order  to  solve  the  problem  of 
termination  of  the  high-voltage  ca¬ 
ble  at  the  rectifier  in  the  minimum 
amount  of  space,  the  high-voltage 
bushing  which  connects  the  x-ray 
cable  to  the  high-voltage  output  is 
also  the  filament  transformer,  as 
shown  in  Fig.  4.  The  voltage 
gradient  from  the  high  point  of  the 
rectifier  unit  to  its  wall  is  in  the 
direction  which  the  conductors  in 
an  output  cable  must  occupy,  while 
the  gradient  in  the  cable  proper  is 
radial  to  those  wires  and  therefore 
perpendicular  to  the  gradient  to¬ 
ward  the  wall.  To  make  the  tran¬ 
sition  in  fields  without  reaching  a 


FIG.  2 — CRMS.t«ctleiial  drawing  oi  th«  mleroacop*  column,  showing  iho  locaaon 
oi  componont  porla 
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gradient  above  the  corona  point  an 
annular  corona  ring  is  mounted  ax¬ 
ially  with  the  outgoing  cable  and 
therefore  parallel  to  the  field  from 
the  wall.  . 

Physical  transition  to  the  cable 
is  made  through  a  hard-rubber  in¬ 
sulator  with  the  surface  cut  in  the 
usual  manner  to  increase  the  leak¬ 
age  path.  The  inside  diameter  of 
the  hard-rubber  piece  is  large 
enough  to  take  the  rubber  insula¬ 
tion  of  the  x-ray  cable.  The  cable 
extends  into  the  bushing  a  distance 
of  six  inches  to  prevent  breakdown 
along  the  interface  of  the  two  in¬ 
sulators. 

Inside  the  bushing  extra  space  is 
provided  for  a  secondary  coil,  the 
means  of  energizing  the  filament. 
The  outside  surface  of  the  bushing, 
from  the  point  where  it  contacts  the 
corona  ring  to  its  termination  at 
the  metal  cable  shield,  is  at  ground 
potential  by  virtue  of  an  Aquadag 
surface.  This  equipotential  surface 
on  the  rubber  prevents  corona  start¬ 
ing  between  the  rubber  and  an 
otherwise  necessary  ground  elec¬ 
trode.  It  has  the  additional  func¬ 
tion  of  shielding  the  high-imped¬ 
ance  output  from  the  r-f  fields  in¬ 
side  the  cabinet.  The  primary  of 
the  filament  transformer,  actually 
the  inductive  element  of  a  Colpitts 
oscillator,  is  wound  on  the  outside 


of  a  laminated  Bakelite  core,  which 
also  serves  as  a  support  and  align¬ 
ment  bushing  for  the  hard-rubber 
cable  connector.  The  cable  assem¬ 
bly  actually  includes  the  hard-rub- 
ber  connector.  Connection  to  the 
high-voltage  supply  is  effected  by 
sliding  the  rubber  connector  into 
a  hole  on  the  top  of  the  rectifier 
cabinet. 

The  filament 'transformer  is  en¬ 
ergized  by  a  200-kc  oscillator.  The 
relatively  high  frequency  is  uti¬ 
lized  to  improve  coupling  in  the 
transformer,  which  contains  no 
iron. 

A  system  of  fail-safe  circuit-com¬ 
pleting  interlocks  prevents  turn-on 
of  high-voltage  power  unless  all 
components  are  correctly  in  place 
and  shielded.  When  protective 
hoods  are  removed  grounding  rods 
short  out  the  high  voltage  before 
access  to  the  voltage  compartments 
is  possible.  The  power  supply  is 
protected  during  such  shorting  epi¬ 
sodes  by  its  high  internal  resistance 
and  by  overload  relays  which  cut 
off  plate  power.  All  cables  carry 
a  gro.ind  lead  for  protection  against 
short-circuit  shock. 

Vacuum  System 

The  kinetic  vacuum  system  is 
made  up  of  two  pumps  in  series,  an 
oil-vapor  or  diffusion  pump  and  a 


mechanical  fore  or  rough  pump. 

In  earlier  instruments  the  vac¬ 
uum  pumps  were  cut  off  from  the 
microscope  column  during  specimen 
and  plate  changes.  This  necessi¬ 
tates  complex  valving  and  pumping 
systems  to  protect  the  diffusion- 
pump  oil  from  decomposition  by  the 
oxygen  in  the  air.  Some  instru¬ 
ments  employed  systems  of  air 
locks  and  auxiliary  pumps.  The 
permanent-magnet  microscope  has 
eliminated  much  of  this  valving  and 
pumping  complexity  by  first  reduc¬ 
ing  to  a  minimum  the  air  admitted 
with  a  specimen  and  plate,  and  sec¬ 
ond  by  utilizing  recently  developed 
chemically  stable  silicone  diffusion- 
pump  oil  that  does  not  readily  de¬ 
compose. 

The  total  evacuated  volume  of 
the  instrument  is  one  liter.  An  oil 
diffusion  pump  mounted  as  shown 
in  Fig.  2,  can  pump  the  system  to 
operating  vacuum  (5  x  10‘*  mm)  in 
twenty-five  minutes  from  a  cold 
start.  The  oil  diffusion  pump,  a 
thermal  device,  is  air  cooled  by  a 
small  magnetically  shielded  fan 
situated  with  the  pump  under  the 
rear  cover  of  the  instrument.  The 
pumping  system  will  recover  from 
the  admission  of  0.06  cc  of  air  with 
a  specimen  in  six  seconds,  and  from 
the  admission  of  80  cc  of  air  with 
a  photographic  plate  in  a  little  over 


FIG.  3 — SimpUlied  tcbematic  circuit  diaqrcim  oi  the  three-unit  permanenl-moqnet  electron  microicope.  Plugi 
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a  minute.  A  thermocouple-type  of 
vacuum  indicator,  attached  to  the 
microscope  column,  reads  on  the 
test  meter  of  the  high-voltage  con¬ 
trol  unit. 


Optical  System 

The  exterior  appearance  of  the 
microscope  column  makes  the  posi¬ 
tion  of  the  optical  elements  nearly 
self-evident.  In  reverse  order  to 
that  in  the  ordinary  light  micro¬ 
scope,  the  source  of  illumination  is 
at  the  top  and  the  image  is  formed 
at  the  foot  of  the  microscope. 

The  electron  gun  is  situated  un¬ 
der  the  spherical  hood.  The  hood 
has  been  removed  in  Fig.  5  to  show 
the  gun  and  a  grounding  rod  which 
shorts  out  the  high-voltage  power 
when  the  hood  is  removed.  The 
high-voltage  cable  is  held  in  place 
by  a  bracket  at  the  rear  of  the  gun 
so  that  movement  of  the  cable  can 
exert  no  strain  on  the  gun.  The 
heavy  rubber-covered  cable  enters 
the  spherical  corona  shell  on  the 
gun  through  a  large  hole.  Inside 
the  corona  shell,  connection  is  made 
to  the  gun  terminals  by  thin  flexi¬ 
ble  leads  which  permit  the  gun  to 
be  moved  transversely  on  the  in- 
.strument  without  binding  in  the 
cable. 

Two  knobs  directly  below  the  gun 
position  the  gun  transversely  with 
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FIG.  4 — lOgh-ToIlaq*  rectifier  unit  with  coie  remoeed.  and  crow-eectional  draw- 
inq  of  the  combined  output  connector  and  electron-qun  filament  transformer 
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respect  to  the  axis  of  the  opti¬ 
cal  system.  By  this  means  some 
element  of  the  solid  cone  of  illu¬ 
mination  out  of  the  gun  which  is 
parallel  to  the  optical  axis  of  the 
instrument  may  be  found  and  cen¬ 
tered  over  that  optical  axis. 

The  gun  comprises  both  the  cast- 
glass  insulator  and  the  cylindri- 
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are  omitlod  from  the  dlaqrom;  soToral  ars  used  whors  this  lllutlralion  splits 


cally  shaped  metal  element  which 
supports  the  glass.  This  metal  ele¬ 
ment  is  the  anode,  and  is  at  ground 
potential.  The  adjusement  screws 
press  against  the  anode  shell  to 
cause  the  gun  to  move.  The  vacuum 
seal  between  the  glass  insulator  and 
the  anode  is  made  by  means  of  a 
neoprene  gasket  lubricated  with 
stopcock  grease.  The  transverse  ad¬ 
justment  of  the  gun  may  be  made 
while  the  beam  is  turned  on  since 
the  neoprene  gasket  between  the 
anode  and  the  upper  wall  of  the  ob¬ 
ject  provides  a  good  sliding  vacuum 
seal. 

The  electron  beam  leaving  the 
gun  is  so  wide  and  intense  that  it 
would  destroy  a  delicate  specimen 
unless  restricted  by  a  beam-limit¬ 
ing  aperture,  frequently  called  a 
condenser  aperture  by  analogy  to 
the  light  microscope.  The  hole  in 
the  thin  platinum  aperture  disc 
has  a  diameter  of  0.003  inch.  Di¬ 
rectly  below  this  aperture  is  the 
specimen. 

Permanent-Magnet  Lens 

A  magnetic  lens  focuses  the  elec¬ 
trons  passing  through  the  speci¬ 
men  and  forms  a  real  magnified 
image  in  front  of  a  second  magnetic 
lens  which  forms  a  further  enlarged 
image  on  the  viewing  screen  or 
photographic  plate.  The  magnetic 
lens  is  actually  a  magnetic  fleld 


FIG.  6 — Spacimen-monipulatlon  rod  ahown  withdrown 


which  is  formed  by  a  gap  in  a  mag¬ 
netic  circuit.  The  field  fringing  out 
from  such  a  gap,  formed  by  iron 
pole  pieces,  interacts  with  the  elec¬ 
tron  beam  much  as  a  glass  light 
lens  does. 

The  literature  on  the  gaps  or  pole 
pieces  used  in  magnetic  lenses  is 
extensive  so  the  subject  need  not  be 
discussed  here.  Of  more  interest 
because  of  its  novelty  and  impor¬ 
tance  is  the  energization  of  the 
magnetic  lenses  by  the  permanent 
magnets  from  which  the  new  elec¬ 
tron  microscope  derives  its  name. 

Permanent  magnets  are  desirable 
because  they  eliminate  coil  wind¬ 
ings,  cables,  power  supplies,  filters 
and  multitube  regulating  circuits 
required  with  electromagnetic  en¬ 
ergization  of  lenses.  The  resultant 
advantages  are  lower  cost  and  com¬ 
paratively  trouble-free  service. 

It  is  not  generally  possible  to  re¬ 
place  an  electromagnetic  element 
directly  with  a  permanent  magnet 
because  the  circuit  is  actually  al¬ 
tered.  In  the  case  of  the  lens,  simple 
replacement  of  windings  by  mag¬ 
nets  to  energize  the  lens  gap  pro¬ 
duces  stray  fields  which  utterly  de¬ 
stroy  the  microscope  image.  To  use 
permanent  magnets  successfully,  it 
is  necessary  to  utilize  the  otherwise 
stray  external  flux  to  energize  an 
additional  gap.  By  positioning  the 
second  gap  coaxially  with  the  first 


FIG.  5 — MicroKop*  column  with  pro- 
toctlTO  hood  romoTod 


gap,  two  lenses  may  be  energized 
from  a  single  magnetic  source.  Most 
important,  the  two  lens  gaps,  and 
all  the  intervening  space,  are  cov¬ 
ered  by  a  surface  of  sensibly  con¬ 
stant  magnetic  potential,  so  that 
destructive  stray  fields  are  elimi¬ 
nated.  Since  two  lenses  are  neces¬ 
sary  for  high  magnification  the 
double-gap  magnetic  circuit  proves 
to  be  doubly  beneficial. 

Alnico  5  is  used  as  the  magnet 
material  in  a  high-demagnetization- 
coefficient  circuit  to  give  strong  en¬ 
ergization  and  great  stability 
against  demagnetization  by  removal 
of  pole  pieces.  The  upper  or  ob¬ 
jective  gap  is  energized  to  1,300  gil¬ 
berts  and  the  projector  to  900  gil¬ 
berts. 

The  use  of  permanent  magnets  to 
energize  lenses  has  the  disadvan¬ 
tage  of  discarding  the  unique  prop¬ 
erty  of  variable  focal  length  of  mag¬ 
netic  lenses.  This  property  is  fre¬ 
quently  used  to  change  the  magnifi¬ 
cation  of  an  electron  microscope 
over  wide  ranges  by  merely  turning 
a  selector  switch,  or  to  focus  an 
image  by  turning  a  knob. 

Change  of  magnification  is  ac¬ 
tually  unimportant  for  any  single 
type  of  problem.  However,  specific 
problems  have  certain  magnifica¬ 
tions  which  are  most  suitable.  Tis¬ 
sue  sections  are  best  studied  at  low 
magnifications  of  about  1,500  x 
where  fine  structure  may  be  related 
to  gross  structure  most  easily. 
Virus  studies  need  high  magnifi¬ 
cation  of  6,000  X  merely  to  be  seen. 
In  order  to  provide  a  wide  range  of 
magnifications  in  the  permanent- 
magnet  electron  microscope,  the 


pole  pieces  are  changed  to  provide 
any  one  of  three  fixed  direct  magni¬ 
fications  of  1,600,  3,000  and  6,000 
times.  Photographic  plates  exposed 
at  these  magnifications  may  fre¬ 
quently  be  enlarged  to  show  new  de¬ 
tail  at  magnifications  of  40,000 
times. 

Focus  is  obtained  by  varying  the 
accelerating  high  voltage. 

Specimen  Holder 

The  specimens  used  in  electron 
microscopy  are  small.  An  object 
0.0003  inch  in  extent  will  com¬ 
pletely  fill  the  field  of  view  of  the 
microscope  at  6,000  x.  Specimens 
are  likewise  very  thin,  less  than 
0.3  X  10'*  mm,  and  need  to  be  sup¬ 
ported  on  wire  screens.  Small  par¬ 
ticles  are  deposited  on  equally  thin 
plastic  films,  in  turn  supported  by 
the  wire  screens.  For  ease  of  han¬ 
dling,  standard  i-inch  diameter  200- 
mesh  metal  screens  are  used  for 
specimen  support.  To  insert  a  speci¬ 
men  into  the  microscope,  the  screen 
is  clamped  in  a  small  holder  and  in¬ 
serted  in  a  hole  drilled  transversely 
into  a  5/16-inch  rod  which  slides  in 
and  out  of  the  microscope  across 
the  optical  axis  of  the  system. 

Figure  6  shows  a  specimen  holder 
partially  inserted  in  the  specimen 
control  rod.  When  the  specimen 
holder  is  in  place,  the  rod  is  pushed 
into  the  microscope.  The  specimen 
slides  through  a  neoprene  vacuum¬ 
sealing  gasket  which  surrounds  the 
rod.  The  only  air  admitted  to  the 
interior  in  the  process  is  that  in  the 
open  volume  of  the  specimen  holder. 
The  rod  slides  until  its  end  abuts 
the  plunger  driven  by  the  large 
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FIG.  7 — Expoauia  oi  a  pholoqraphk  plot* 


right-hand  knob  on  the  upper  part 
of  the  column.  When  this  occurs, 
the  specimen  screen  is  over  the 
axis  of  the  microscope  and  the  en¬ 
larged  image  of  the  specimen  will 
be  seen  on  the  Anal  screen. 

Turning  the  right-hand  knob 
drives  the  plunger  in  or  out  and  the 
specimen  follows  with  the  rod  which 
abuts  the  plunger.  The  specimen 
may  be  moved  at  right  angles  to 
this  motion  by  rotating  the  rod  by 
turning  the  large  left-hand  knob  at 
the  end  of  the  rod.  Since  the  speci¬ 
men  holder  locates  the  specimen  as 
far  off  the  axis  of  the  rod  as  possi¬ 
ble,  a  rotation  of  the  rod  displaces 
all  points  on  the  specimen  toward 
or  away  from  the  optical  axis  and 
also  changes  their  distance  from  the 
objective  lens.  If  the  rotation  is 
limited  to  three  degrees  from  cen¬ 
ter,  it  is  possible  to  scan  three 
meshes  in  a  direction  perpendicular 
to  the  length  of  the  rod  and  yet  not 
move  the  specimen  points  out  of 
range  of  focus  of  the  lens. 

This  principle  of  using  a  single 
axis  to  produce  both  longitudinal 
and  transverse  movements  as  well 
as  furnish  a  path  for  the  introduc¬ 
tion  of  specimens  ranks  along  with 
the  permanent-magnet  lenses  as  a 
simplifying  and  economizing  fea¬ 
ture.  Operationally,  it  has  been 
found  that  the  rod  specimen  stage 
has  excellent  stability  in  the  face 
of  heating  from  the  gun,  or  from 
room  vibration.  The  large  control 
knobs  permit  ease  of  control  and 
house  additional  mechanism.  The 
left-hand  knob  contains  a  three-to- 
one  friction  planetary  drive  to  in¬ 
crease  the  fineness  of  the  trans¬ 


verse  specimen  adjustment. 

Final  Image 

The  image  is  viewed  through  a 
front  window  wide  enough  for  two 
people  to  make  observations  simul¬ 
taneously.  The  phosphorescent  ma¬ 
terial  used  to  convert  the  electron 
image  to  a  visible  image  is  de¬ 
posited  on  a  surface  perpendicular 
to  the  optical  axis.  Viewing  the 
phosphor  directly  permits  maxi¬ 
mum  brilliance  in  the  image  for  a 
given  beam  intensity  but  requires 
oblique  viewing.  The  fifteen-degree 
tilt  in  the  microscope  was  applied 
to  make  comfortable  viewing  possi¬ 
ble. 

The  photographic  function  of  the 
electron  microscope  is  essential  to 
provide  a  permanent  record,  to  pro¬ 
vide  an  image  which  can  be  studied 
at  length  and  measured  accurately 
and  to  make  use  of  the  high  resolu¬ 
tion  inherent  in  the  electron  image. 
It  is  practice  to  expose  the  photo¬ 
graphic  plate  directly  to  the  elec¬ 
tron  image  which,  like  light,  causes 
darkening  in  the  developed  nega¬ 
tive.  Direct  exposure  has  the  ad¬ 
vantage  of  great  photosensitivity, 
which  permits  photography  of  low- 
intensity  images.  Also,  because  of 
the  fine-grain  properties  of  the  pho¬ 
tographic  plate,  the  detail  in  the 
image  is  all  preserved  on  the  plate. 
Photographic  enlargements  to  ten 
times  are  frequently  carried  out. 
The  drawback  to  direct  exposure  of 
the  plate  in  earlier  electron  micro¬ 
scopes  is  the  difficulty  of  inserting 
the  plate. 

In  the  permanent-magnet  micro¬ 
scope,  the  functions  of  vacuum 


valving,  fluorescent  screen  and 
photographic  shutter  are  carried 
out  by  a  simple  mechanical  system 
comprising  a  sliding  plate  and  a 
push  rod.  A  circular  groove  in  the 
bottom  of  the  viewing  chamber 
holds  a  neoprene  gasket  against 
which  the  valve  plate  presses  to  seal 
off  the  chamber  during  the  periods 
when  the  door  of  the  photo  chamber 
is  open  for  the  insertion  or  removal 
of  the  plate  cassette.  Following 
insertion  of  the  cassette  and  clos¬ 
ing  of  the  photochamber  door,  a 
knob  at  the  right  of  the  photo¬ 
chamber  is  pulled  g-inch  to  a  stop. 
This  motion  slides  the  valve  plate 
off  the  gasket,  breaking  the  vacuum 
seal,  and  permits  the  plate  chamber 
to  be  pumped  out.  The  upper  sur¬ 
face  of  the  sliding  plate  is  dished 
to  hold  a  fluorescent  screen,  while 
a  pin  from  the  lower  surface  of  the 
plate  engages  a  catch  on  the  cas¬ 
sette.  When  the  valve-shutter  rod 
is  pulled  to  its  extreme  right-hand 
position.  Figure  7,  the  valve  plate 
is  pulled  from  in  front  of  the  photo¬ 
graphic  plate.  At  the  same  time 
the  light-tight  cover  of  the  cassette 
slides  aside  and  the  plate  is  ex¬ 
posed.  Sliding  the  rod  all  the  way 
back  closes  the  valve  and  cassette. 
A  relief  valve  on  the  left  of  the 
photochamber  is  used  to  admit  air 
to  the  photochamber,  permitting 
the  door  to  be  opened. 

The  simplification  of  operation 
of  the  electron  microscope  has  been 
brought  to  a  point  where  people 
can  operate  it  usefully  and  con¬ 
fidently  after  less  than  an  hour’s 
instruction.  The  expense  has  been 
reduced  to  a  point  where  small 
economic  units  can  afford  to  use  it 
The  performance  of  the  instrument 
is  such  as  to  make  it  applicable  in 
ninety  percent  of  all  electron 
microscopic  problems. 
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FIG.  1 — Comparison  oi  convsntional  bolancod  ptuh-pull  pentodo  mixer  with  ImproTod  method  thot  placet  tuned  circuit  between 
screen  and  plate  oi  each  tube.  Values  oi  components  ore  not  necessarily  the  most  desirable  for  the  frequency  and  bandwidth  used 


GAIN-DOUBLING 


Theory  and  experimental  results  for  a  method  of  obtaining  twice  the  normal  conversion 
transconductance  from  pentode  mixers.  Signal  is  applied  to  an  inner  grid,  and  No.  3 
grid  is  used  in  an  outer  space-current  local  oscillator.  Practical  converter  circuits  for 
narrow-band  broadcast  receivers  and  wide-hand  f-m  receivers  are  given 


IN  THE  USUAL  frequency  mixer 
tube  the  conversion  transcon¬ 
ductance  is  approximately  gjr., 
where  is  the  maximum  signal 
grid-to-plate  transconductance  dur¬ 
ing  the  excursion  of  an  oscillator 
cycle.  The  possibility  of  obtaining 
a  conversion  transconductance  equal 
to  2g^  T.  was  first  pointed  out  by 
E.  W.  Herold'.  In  effect,  his  method 
involves  changing  the  phase  of  the 
signal  current  180  deg  at  the  local 
oscillator  frequency  rate,  using  a 
beam-deflection  tube  or  one  having 
multihumped  characteristics.  The 
method-  to  be  described  here 
achieves  the  same  gain-doubling 
result  more  simply  with  a  pentode 
mixer. 

Analysis 

The  conversion  transconductance 
g^  of  a  mixer  tube,  when  consider¬ 
ing  a  small  signal  modulating  a 


relatively  large  local  oscillator  sig¬ 
nal  of  radian  frequency  o),  is 

g,  =  Vm  cos  ut  d(ut)  (1) 

Solution  of  this  equation  does  not 
give  maximum  conversion  trans¬ 
conductance  because  the  negative 
portion  of  the  cycle  subtracts  from 
the  positive  portion.  However,  if 
the  integral  is  observed  from  r/2 
to  —  z'2  only,  we  obtain  g^  'r:  as 
the  maximum  positive  limit  for 
conversion  transconductance  with 
conventional  mixing.  These  limits 
are  achieved  in  a  triode  mixer  by 
imposing  sufficient  oscillator  volt¬ 
age  on  the  No.  1  grid  to  cut  off  the 
tube  during  the  negative  portion  of 
the  oscillator  cycle.  In  conven¬ 
tional  pentode  mixing  with  the  os¬ 
cillator  signal  on  an  outer  grid,  the 
same  limits  are  obtained  by  divert¬ 
ing  the  space  current  to  an  inner 
grid  of  the  tube  during  the  nega¬ 


tive  portion  of  the  local  oscillator 
cycle.  The  goal,  however,  is  to 
double  this  tran.sconductance  value. 

With  conventional  triode  and 
pentode  mixing,  the  i-f  signal  is 
obtained  from  a  tube  element  that 
is  cut  off  for  half  of  the  tube- 
operating  period.  If  by  some 
means  the  sign  of  the  integral  of 
Eq.  1  could  be  changed  for  this  cut¬ 
off  half  of  the  oscillator  cycle,  then 
the  conversion  transconductance 
would  be  doubled. 

Consider  a  pentode  mixer  in 
which  the  incoming  carrier  signal 
is  applied  to  the  No.  1  grid  and 
the  local  oscillator  to  the  suppres¬ 
sor  (No.  3)  grid.  ’  Since  a  pentode 
maintains  essentially  constant  cur¬ 
rent  in  the  screen-plate  region,  each 
increase  in  plate  current  due  to 
oscillator  modulation  of  the  sup¬ 
pressor  must  be  offset  by  an  equal 
decrease  in  screen  current.  As  a 
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Frequency  Converters 


Subminiature  pentode  converter  lor  broadcast  bond  use.  employinq  improved  circuit 
oi  FIG.  5  to  achieve  more  than  twice  the  qain  oi  a  conventional  (BE6  circuit 
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result,  the  i-f  components  of  plate 
and  screen  currents  are  180  deg 
out  of  phase  and  can  be  added  in  a 
conventional  push-pull  manner  to 
get  twice  the  gain  from  the  tube. 
Actually,  the  mere  placing  of  a 
tuned  circuit  between  the  plate  and 
screen  changes  the  sign  of  the  in¬ 
tegral  in  Eq.  1  for  half  of  each 
cycle  to  give  the  desired  doubling 
of  conversion  transconductance. 

VerHication 

Experimental  verification  of  gain 
doubling  with  this  frequency-mix¬ 
ing  process  is  given  in  Fig.  1  and  2. 
Performance  of  a  conventional  bal¬ 
anced  type  mixer  is  presented  in 
Fig.  lA  and  results  for  the  new  cir¬ 
cuit,  using  the  same  tubes  under 
the  same  d-c  operating  conditions, 
are  in  Fig.  IB.  The  tubes  were  de¬ 
velopmental  types  with  many-tums- 
per-inch  suppressor  grids.  The 


oscillator  voltage  is  used  as  a 
variable. 

Since  the  voltage  gain  is  in¬ 
versely  proportional  to  A/  and  the 
two  vary  with  oscillator  voltage, 
the  product  of  these  two  terms 
serves  as  a  convenient  means  of 
comparison  between  the  two  sys¬ 


tems.  The  last  column  of  the  tabu¬ 
lation  in  Fig.  IB  indicates  the  ratio 
of  A,A/s  for  the  new  system  to 
A,  A/,  for  the  conventional  system. 
These  values  center  about  a  ratio 
of  2  to  1,  which  is  predicted  from 
the  theory. 

As  a  further  check  and  compari- 
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son,  the  new  frequency-conversion 
method  was  compared  with  the  con¬ 
ventional  method  when  using  a 
single  tube.  Data  for  a  conven¬ 
tional  single-ended  mixer  circuit  is 
given  in  Fig.  2A,  and  correspond¬ 
ing  data  for  the  new  circuit  in  Fig. 
2B.  The  ratios  are  again  approxi¬ 
mately  2  to  1. 

The  foregoing  data  were  ob¬ 
tained  with  the  suppressor  grid 
operating  at  zero  d-c  bias  rather 
than  the  grid-leak  bias  that  is  usu¬ 
ally  employed.  Operating  the  grid 


FIG.  3 — Balanced  and  unbalanced  oecUla- 
tor  circuits  emplaying  new  gain.doubllng 
technique 


at  zero  bias  results  in  a  much 
greater  peak  and  thereby  in¬ 
creases  conversion  transconduct¬ 
ance.  If  sufficient  oscillator  voltage 
is  impressed,  the  plate  current  is 
swung  into  saturation  and  g.  ap¬ 
proaches  the  ideal  value  of  approxi¬ 
mately  32  percent  of  the  peak 

Isolation 

Another  interesting  aspect  of  the 
circuit  is  the  isolation  it  offers  to 
signals  that  tend  to  pass  through 
the  mixer  tube  at  the  intermediate 
frequency.  ..Isolation  exists,  since 
any  signal  on  the  No.  1  grid  pro¬ 
duces  modulation  of  the. same  phase 
on  the  screen  and  plate  currents, 
and  will  cancel  out  in  the  push-pull 
i-f  transformer.  This  action  makes 


it  somewhat  difficult  to  align  the 
i-f  by  the  usual  manner  of  placing 
the  i-f  signal  on  the  signal  grid  of 
the  mixer  tube.  In  this  case  the 
signal  can  better  be  placed  on  the 
oscillator  grid.  The  degree  of  iso¬ 
lation  is  determined  by  the  degree 
of  balance  in  the  primary  of  the  i-f 
transformer  and  by  the  transcon¬ 
ductance  from  signal  grid-to- plate 
relative  to  the  transconductance  of 
signal  grid-to-screen. 

In  a  pentode  we  are  mainly  con¬ 
cerned  with  shot-effect  noise  and 
partition  noise.  The  former  is  due 
to  time-varying  emission  from  the 
cathode,  and  the  latter  is  due  to 
random  distribution  of  cathode  cur¬ 
rent  to  the  positive  electrodes  in 
the  tube. 

Noise  Suppression 

Assume  an  ideal  pentode  in 
which  partition  noise  does  not  exist. 
Assume  also  that  there  is  a  push- 
pull  connection  between  plate  and 
screen,  and  that  the  screen  and 
plate  currents  are  precisely  equal. 
The  noise  in  the  plate  and  screen 
would  then  be  of  equal  magnitude 
and  identical  phase,  disregard¬ 
ing  transit-time  effects.  With  a 
perfect  output  transformer,  there 
would  be  no  noise  output  from  the 
tube,  because  of  cancellation  within 
this  transformer. 

Now,  imagine  another  ideal  pen¬ 
tode  in  which  no  shot-effect  noise 
exists,  but  in  which  partition  noise 
does  exist.  In  this  tube  any  noise 
variation  that  takes  place  in  the 
plate  circuit  must  be  accompanied 
by  an  equal  and  opposite  noise  vari¬ 
ation  in  the  screen  circuit,  since 
space  current  is  perfectly  constant. 
Thus,  if  this  push-pull  connection 
has  in  some  way  doubled  the  effec¬ 
tive  transconductance,  the  equiva¬ 
lent  noise  resistance  of  the  tube  has 


not  changed  since  the  effective  noise 
has  also  been  doubled. 

The  pentode  mixer  circuit  pre¬ 
sented  here  is  actually  the  com¬ 
bination  of  these  two  ideal  cases. 
It  therefore  has  somewhat  smaller 
equivalent  noise  resistance  in  the 
circuit  than  does  a  conventional 
mixer,  since  the  shot-effect  noise 
has  decreased  while  the  affect  of 
partition  noise  remains  unchanged. 

Converter  Tube 

In  conjunction  with  this  work  on 
the  mixer  circuit,  a  program  was 
also  carried  out  to  combine  this  cir¬ 
cuit  into  a  converter  tube  that  per¬ 
forms  the  functions  of  mixer  and 
local  oscillator.  In  this  converter, 
the  outer  space  current  oscillations 
that  exist  between  the  outer  ele¬ 
ments  of  a  multigrid  tube  are  uti¬ 
lized.  The  resulting  converter  cir¬ 
cuit  gives  four  times  the  voltage 
gain  with  30  percent  less  cathode 
current  relative  to  the  6BE6  con¬ 
verter.  The  equivalent  noise  re¬ 
sistance  of  this  converter  was  be¬ 
low  18,000  ohms,  which  is  less  than 
one-tenth  that  of  the  6BE6. 

The  tube  characteristics  most  de¬ 
sirable  for  the  oscillator  are  those 
of  a  pentode  whose  No.  3  grid-to- 
plate  transconductance  is  relatively 
high.  This  No.  3  grid  is  used  as 
the  control  grid,  and  the  plate  or 
screen  as  the  oscillator  anode. 

The  oscillator  may  be  either  the 
balanced  or  unbalanced  type.  In 
the  balanced  oscillator,  shown  in 
Fig.  3A  and  3B,  the  plate-screen 
coil  is  center-tapped  to  r-f  ground. 
This  oscillator  is  suited  to  a  bal¬ 
anced-type  circuit  since  the  current 
variations,  as  caused  by  No.  3  grid 
modulation,  are  180  deg  out  of 
phase  in  the  plate  and  screen.  The 
plate  voltage  holds  the  same  phase 
relationship  to  the  controlling  grid 
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voltage  as  it  does  in  a  conventional 
oscillator. 

For  unbalanced  operation,  either 
plate  or  screen  may  be  grounded  to 
r-f  as  in  Fig.  3C.  Since  the  screen- 
plate  current  is  nearly  constant,  the 
oscillations  are  confined  to  the 
outer  space  of  the  tube. 

The  No.  3  grid  characteristics 
for  a  typical  experimental  pentode 
are  shown  in  Fig.  4A.  The  nega¬ 
tive  resistance  characteristic  en¬ 
countered  above  10  volts  tends  to 
enhance  oscillations.  To  find  the 
required  grid-driving  power,  a  sine 
wave  can  be  impressed  on  the  sup¬ 
pressor  grid  and  a  time  plot  of  cur¬ 
rent  obtained  from  {he  grid  charac¬ 
teristics.  The  product  of  instan¬ 
taneous  voltage  and  grid  current  is 
shown  in  Fig.  4B.  A  peak  swing  of 
10  volts  is  u.sed  because  this  value 
produces  plate  current  cutoff  and  is 
in  accordance  with  characteristics 
that  follow.  The  average  power 
may  be  obtained  by  integrating  the 
instantaneous  power  curve.  The  re¬ 
sulting  average  power  is  three  mil¬ 
liwatts,  which  is  very  low  and 
normally  will  be  less  than  the  asso¬ 
ciated  circuit  losses. 

Converter  Design 

It  is  possible  to  calculate  the 
tickler  coil  impedance  required  for 
a  particular  application.  Suppo.se 
an  oscillator  is  to  be  built  at  20  me 
in  which  a  tickler  coil  is  placed  in 
the  plate  circuit  to  excite  a  tuned 
circuit  connected  to  the  No.  3  grid, 
and  a  total  driving  power  of  15 
milliwatts  is  required.  The  avail¬ 
able  exciting  power  is  proportional 
to  the  external  voltage  drop,  or  in 
this  case  the  reactive  drop  across 
the  tickler  coil.  Then  P  ...m.,  = 
/.„•  u)L  =  15  X  10  *.  The  effective 
plate  current  for  the  development 
tubes  used  is  approximately  4  ma. 
The  required  tickler  coil  impedance 
is  then  ojL  =  15  X  10-*/(4  x  10  *)  * 
=  938  ohms. 

These  outer  space  current  oscilla¬ 
tions  may  readily  be  obtained  from 
a  pentode  as  used  in  Fig.  5  and  6, 
and  the  application  of  a  signal  to 
the  No.  1  grid  will  result  in  a 
simplified  converter.  In  each  cir¬ 
cuit,  a  tickler  coil  is  placed  in  series 
with  the  i-f  transformer  primary 
to  provide  feedback  to  the  No.  3 
grid,  which  is  tuned  to  the  local 
oscillator  frequency.  In  Fig.  5  the 


screen  is  grounded  for  r-f.  Figure  range  tuning,  and  (6)  automatic 
6  represents  a  similar  circuit  in  volume  control,  which  indicates  the 
which  the  i-f  is  connected  in  push-  cutoff  characteristics  of  a  particu- 
pull  between  the  screen  and  plate,  lar  tube  and  any  undesirable  detun- 
and  results  in  increased  conversion  ing  effects.  These  characteristics 
transconductance.*  The  circuit  of  will  be  discussed  in  connection  with 
Fig.  5  is  most  useful  in  narrow-  a  comparison  of  the  new  high-gain 
band  applications,  since  the  plate  pentode  converter  circuit  of  Fig.  6 
resistance  in  converter  use  is  much  and  a  conventional  6BE6  frequency 
larger  than  the  effective  plate-  converter  for  the  same  narrow-band 
screen  resistance.  Conversely,  Fig.  application  (550  to  1,600  kc). 

6  is  more  applicable  to  wide-band  Before  making  comparative 
circuits.  measurements,  the  oscillator  volt- 

The  above  circuits  are  operated  age  on  the  No.  3  grid  was  measured 
with  zero  d-c  bias  on  the  suppressor  as  a  function  of  tuning.  The  oscil- 
grid.  This  type  of  operation  is  de-  lator  voltage  varied  from  19  volts 
sirable  since  greater  conversion  at  1,006  kc  (the  low  end  of  the  os- 
transconductance  will  result  owing  cillator  range)  to  66  volts  rms  at 
to  the  larger  peak  plate  current.  A  the  top  frequency  of  2,056  kc.  This 
grid-leak  bias  on  the  grid  of  the  wide  range  of  oscillator  voltage  is 

oscillator  is  not  necessary  with  the  undesirable  from  the  viewpoint  of 

outer  space  current  oscillator,  as  it  oscillator  radiation,  hence  a  series 
would  have  little  effect  on  the  aver-  R-C  circuit  was  used  to  load  the 
age  current.  oscillator.  Values  of  10,000  ohms 

It  is  desirable  that  the  peak  and  6.8  discriminate  against 

swing  be  sufficient  to  produce  plate-  the  higher  frequencies  as  desired 

current  saturation  during  the  posi-  to  keep  the  range  of  oscillator  volt- 
tive  excursion  of  the  local-oscillator  age  between  11  to  19  volts  rms, 
cycle,  and  plate-current  cutoff  dur-  which  is  within  the  practical  limits 
ing  most  of  its  negative  excursion,  of  most  converters, 
since  these  are  the  desired  charac-  Comparative  sensitivity  values 
teristics  for  maximum  conversion  are  given  in  Fig.  5.  With  the  ex¬ 
transconductance.  perimental  type  pentode,  the  com- 

-  .  ponents  were  tuned  for  each  indi- 

Qomparisons  measurement.  The  voltage 

The  most  important  character-  gain  was  measured  from  the  signal- 
istics  of  a  converter-type  tube  are  generator  terminals  to  the  secon- 
probably  (1)  conversion  transcon-  dary  of  the  i-f  transformer.  The  i-f 
ductance,  (2)  plate  resistance,  (3)  transformer  used  was  designed  as 
noise,  (4)  isolation  between  signal  an  output  transformer,  and  conse- 
and  oscillator  circuits,  which  is  in-  quently  had  closer  coupling  than 
dicative  of  antenna  radiation,  (5)  that  usually  found  in  input  i-f 
voltage  gain  as  a  function  of  wide-  transformers.  With  the  conven- 


FIG.  5 — Narrow-band  Tonlon  oi  now  conoortor  drcuil,  luitablo  for  broadcast  bond, 
and  comporatiTe  portonnonco  data  on  convontlonal  circuit 
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tional  circuit,  plate  and  screen  volt¬ 
ages  were  100  volts,  and  the  signal 
grid  was  biased  to  —1.5  volts.  The 
circuit  was  optimized  for  voltage 
gain. 

The  comparative  data  shows  that 
greater  than  twice  the  voltage  gain 
can  be  obtained  with  the  pentode 
with  30  percent  less  cathode  cur¬ 
rent.  The  increased  voltage  gain 
results  from  the  increased  con¬ 
version  transconductance. 

The  conversion  transconductance 
of  the  experimental  pentode  was 
approximately  1,200  /imhos.  This 
conversion  transconductance  is  eas¬ 
ily  determined  for  this  type  of 
operation  by  measuring  the  sr„  of 
the  signal  grid  with  +10  volts  on 
the  suppressor  grid,  and  taking  30 
percent  of  this  g.  value  as  the  con¬ 
version  transconductance.  This  is 
accurate  to  within  a  few  percent. 

The  effective  mixer  plate  resist¬ 
ance  for  the  new  type  of  operation 
is  approximately  three  times  the 
value  measured  for  the  tube  as  an 
amplifier.  This  value  was  350,000 
ohms  for  the  development  tubes 
used,  as  contrasted  with  1  megohm 
for  the  6BE6.  The  conversion 
transconductance  of  the  6BE6  is 
475  /imhos. 

Oseillator  Radiation 

Radiation  back  to  the  antenna 
from  a  converter  tube  depends  on 
the  capacitance  and  space  charge 
coupling  between  the  oscillator  grid 
and  the  signal  grid.  In  the  circuit 
of  Fig.  5,  oscillator  currents  are 
confined  to  the  outer  space  of  the 
tube  so  there  is  little  or  no  space- 
charge  coupling.  The  capacitance 
from  the  signal  grid  to  oscillator 
grid  of  the  tube  under  these  condi¬ 
tions  is  approximately  0.10  ii/xf, 
while  the  corresponding  capacitance 
for  the  6BE6  is  0.15  /i^f.  The  rela¬ 
tive  coupling  values  from  the  oscil¬ 
lator  to  the  signal  grid  at  signal 
frequencies  of  550,  1,000  and  1,550 
kc  are  0.01,  0.07  and  0.13  re¬ 
spectively  for  the  6BE6  and  0.01, 
0.05  and  0.21  for  the  pentode. 

The  space-charge  coupling  within 
the  tube  acts  with  a  180-deg  phase 
shift  relative  to  the  direct  capaci¬ 
tive  coupling  voltage.  In  most  con¬ 
verters,  these  effects  are  controlled 
so  that  they  are  approximately 
equal  on  the  broadcast  band.  This 
is  the  reason  that  the  coupled  volt- 
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FIG.  6 — Wido-bond  Torsion  of  now  conrortoi  circuit 


age  is  slightly  less  with  the  type 
6BE6  in  spite  of  the  fact  that  its 
capacitance  and  space-charge  cou¬ 
pling  are  greater. 

AYC  Action 

The  action  of  an  avc  voltage  on 
the  signal  grid  of  the  experimental 
pentode  changes  the  oscillator  amp¬ 
litude  as  well  as  the  signal-grid  g.. 
This  gives  accentuated  avc  action, 
and  may  require  a  very  remote  cut¬ 
off  characteristic  for  proper  oper¬ 
ation.  Since  extensive  bias  will 
ultimately  result  in  a  reduction  of 
oscillator  grid  g„  to  the  point 
where  oscillations  will  cease,  ex¬ 
tended  avc  application  (1.000  to  1 
reduction  of  gain)  is  not  possible 
in  this  new  converter. 

In  conjunction  with  avc,  it  is  im¬ 
portant  to  consider  the  amount  of 
frequency  shift  that  results  from 
its  application.  To  obtain  this 
relative  measurement,  the  gain  of 
the  two  systems  was  decreased  by 
the  .same  ratio,  and  the  frequency 
shift  of  the  oscillator  section  was 
measured.  The  results  indicated 
that  the  frequency  shift  was  com¬ 
parable  in  the  two  systems,  but  in 
opposite  directions;  the  frequency 
of  the  6BE6  converter  decreased 
with  decreasing  gain  and  the  fre¬ 
quency  of  the  new  converter  in¬ 
creased  with  decreasing  gain. 

F-M  Converter  Circuit 

Modifications  needed  in  the  new 
converter  circuit  to  meet  the  re¬ 
quirements  of  the  f-m  band  are 
given  in  Fig.  6.  The  relatively  wide 
bandwidth  permits  the  use  of  a 
push-pull  i-f  and  derives  increased 
gain.  At  100  me  the  voltage  gain 
from  the  grid  through  a  double- 


tuned  i-f  transformer  is  27.5.  (The 
calculated  gain  of  the  6BE6  under 
similar  conditions  is  one-fourth  this 
value.)  The  center  of  the  i-f  band 
is  10.7  me  and  the  bandwidth  at  the 
half-power  points  is  350  kc.  The 
frequency  drift  of  this  oscillator 
circuit  was  compared  with  that  of 
a  triode  in  a  Hartley  circuit  and 
found  to  be  nearly  equal.  The  con¬ 
verter  had  less  frequency  shift  as 
a  function  of  filament  voltage,  but 
more  as  a  function  of  supply 
voltage. 

Conclusions 

Increased  gain  can  be  obtained 
by  using  a  pentode  tube  as  a  con¬ 
verter,  with  the  signal  applied  to 
an  inner  grid  and  the  No.  3  grid 
used  as  an  outer  space  current  local 
oscillator.  Four  times  the  gain  of 
the  t.vpe  6BE6  may  be  obtained  by 
using  this  less  complicated  tube, 
with  30  percent  less  cathode  cur¬ 
rent.  Simple  tube  construction, 
high  conversion  transconductance 
and  low  noise  characterize  this  con¬ 
verter.  The  Sylvania  type  5636 
and  SN1007B  tubes  are  suitable  for 
this  application. 

The  author  acknowledges  the 
valuable  assistance  of  B.  F.  Tyson 
and  James  Cooper  who  supplied 
measurements  that  confirmed  the 
theory  outlined  here  and  John  B. 
Grund  of  Sylvania’s  Emporium  di¬ 
vision,  whose  measurements  in 
practical  circuits  contributed 
greatly  to  this  project. 
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Low-Reflection 
PICTURE  TUBES 


Face  plates  is  first  etched,  either  chemically  or  by  liquid-honing  abrasive-blasting  method, 
to  produce  light-diffusing  characteristic.  Plates  thus  etched  are  then  treated  with  hydro¬ 
fluoric  acid  to  restore  transmission  loss  introduced  by  first  etch 
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The  high  optical  quality  in¬ 
herent  in  metal  cathode-ray 
tube  face  plates  has  turned  out  to 
be  more  of  a  drawback  than  a 
blessing. 

When  these  tubes  were  first  in¬ 
troduced,  glass  tube  manufacturers 
took  steps  to  equal  their  face-plate 
quality  by  chromium  plating  and 
polishing  the  molds,  with  the  result 
that  both  types  today  are  prone  to 
specular  reflections.  These  reflec¬ 
tions  of  external  light  sources  in 
a  room  are  more  noticeable  because 
ol  the  dark  glass  now  almost  uni¬ 
versally  used  in  face  plates. 

larly  Attempts 

Attempts  to  reduce  undesirable 
reflections  by  methods  already  em¬ 
ployed  in  treating  optical  instru¬ 
ments  have  met  with  little  success 
for  various  reasons.  For  example, 
one-quarter-wavelength  thick  fllms'  * 
are  difficult  to  mass  produce.  More¬ 
over,  such  fllms  are  quite  fragile 
and  give  a  characteristic  purple  tint 
since  they  are  actually  designed  for 
a  minimum  reflection  at  only  one 
wavelength,  usually  5,550  A,  which 
is  the  peak  of  the  human  eye  sen¬ 
sitivity  curve.  Skeletonized  layers, 
in  which  the  constituents  of  the 
glass  are  etched  out  on  the  surface 
by  hydrofluoric  acid  to  leave  only  a 
fllm  consisting  largely  of  silica,' 


are  also  corrective  for  only  one 
wavelength  and  have  some  residual 
reflected  color. 

For  picture  tubes  one  can  resort 
to  other  solutions  to  reduce  reflec¬ 
tions,  such  as  a  polarizing  Alter 
combined  with  a  quarter  wave  re¬ 
tardation  layer  in  front  of  the  tube 
face.  These  filters,  in  addition  to 


the  expense  involved,  absorb  an  ap¬ 
preciable  portion  of  the  useful 
light  and  the  residual  reflections 
are  also  tinted.  Another  possibility 
of  reducing  reflection  involves  scat¬ 
tering  the  light,  and  lacquer  coat¬ 
ings  have  been  tried  to  achieve  this 
result.*  However,  these  coatings  are 
not  durable  and  in  most  cases  they 
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FIG.  1 — Resolution  test  charts  photographed  through  iace  plates  having  iront  suriaces  beoted  by  the  two  methods  described  and  sub- 
seguentlr  etched  in  hydrofluoric  acid  for  periods  of  time  Indicated.  Photomicrographs  (approximately  12S  microns  square)  below  show 

processed  suriaces 


are  too  diffusive,  thus  impairing 
the  quality  of  the  transmitted 
image. 

New  Method 

The  method  described  in  this 
paper  when  adequately  controlled 
has  none  of  the  aforementioned  dis¬ 
advantages.  The  surface  of  the 
plate  is  first  etched  either  chem¬ 
ically  or  by  a  liquid  abrasive-blast¬ 
ing  method  known  as  liquid  honing. 
The  latter  is  a  process  in  which  the 
plate  is  subjected  to  a  high  pressure 
spray  of  abrasive  particles  sus¬ 
pended  in  water.  Either  of  these 
processes  creates  a  surface  having 
a  light-diffusing  property,  which  re¬ 
duces  the  specular  reflection  but 
also  tends  to  deteriorate  the  quality 
of  the  transmitted  image.  The 
etched  plate  is  then  subjected  to  a 
treatment  in  hydrofluoric  acid, 
either  by  dipping  or  spraying,  until 
the  transmitting  characteristics  are 
restored  to  the  extent  required  by 
test  resolution  patterns.  The  result 
of  this  processing  is  shown  in  the 
accompanying  photograph,  which 
shows  a  television  image  as  seen 
through  a  face  plate  only  one-half 
of  which  is  treated  in  the  described 
manner.  The  untreated  half  clearly 
illustrates  how  the  reflected  image 
of  fluorescent  light  tubes,  for  ex- 
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ample,  can  obliterate  the  trans¬ 
mitted  picture  information. 

In  Fig.  1  there  are  a  series  of 
resolution  patterns  as  photographed 
through  face  plates  which  have 
been  surface-etched  by  chemical 
means  and  liquid  honing,  respec¬ 
tively,  and  then  subjected  to  hydro¬ 
fluoric  acid  for  varying  lengths  of 
time.  From  these  photographs,  it  is 
apparent  that  control  of  the  acid 
bath  is  necessary  to  preserve  the 
image  quality  of  the  transmitted 
picture.  In  each  case  reading  left 
to  right,  the  first  plate  is  considered 
to  be  un resolvable ;  the  second  is 
just  rescrfvable,  and  the  third  is 
quite  acceptable. 

In  order  to  investigate  the  sur¬ 
face  structure  of  the  treated  face 
plates,  photomicrographs  of  these 
same  samples  were  taken  and  are 
shown.  As  the  acid  treatment  is 
continued  on  any  particular  sample 
from  a  point  of  minimum  reflection 
and  maximum  diffusion,  the  hill-like 
structures  increase  in  diameter  and 
become  more  flattened.  The  acid 
tends  to  dissolve  the  roughened 
edges  and  smooth  out  the  surface 
to  some  extent  The  surfaces  etched 
by  chemical  means  are  much  more 
uniform  and  give  a  greater  number 
of  and  smaller  hills  for  the  same 
transmitting  and  reflecting  quali¬ 


ties  than  those  etched  by  the  me¬ 
chanical  method.  Tests  made  with  a 
surface  analyzer  also  indicate  that 
the  chemical  etch  provides  a  much 
more  uniform  surface. 

Reflection  Characteristics 

The  reflection  characteristics  of 
these  treated  face  plates  have  been 
studied  quite  extensively.  Plates 
treated  by  the  chemical  etch  method 
always  exhibit  a  minimum  reflec¬ 
tion  point  before  being  subjected 
to  acid,  whereas  in  the  case  of 
liquid  honing,  the  surface  may  be 
lightly  etched,  then  brought  to  this 
minimum  value  by  the  acid  treat¬ 
ment.  This  action  of  the  acid  can  be 
seen  in  Fig.  2A,  which  is  a  plot  of 
reflectivity  as  a  function  of  acid 
treatment  time.  The  reflection  is 
specular  before  the  minimum  is 
reached  and  of  a  diffuse  nature 
from  that  point  on. 

Measurements  were  made  with  a 
Weston  photocell  having  a  Viscor 
filter  in  a  reflectometer  built  for 
this  purpose.  A  collimated  light 
beam  is  reflected  from  the  surface 
under  study  at  an  angle  of  85  de¬ 
grees  to  the  normal.  A  typical  sur¬ 
face  after  being  lightly  liquid-honed 
has  a  reflection  of  60  percent  of 
that  from  the  two  sides  of  a  conven¬ 
tional  filter-glass  face  plate,  or  ap- 
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proximately  3.5  percent  in  terms  of 
100  percent  from  a  perfect  reflector. 

It  should  be  remembered  that  the 
combined  reflection  from  the  two 
surfaces  of  a  clear  glass  face  plate 
is  approximately  9  percent.  The  fil¬ 
ter-glass  face  plate  now  in  general 
use  has  around  25  percent  absorp¬ 
tion,  the  reflection  from  the  back 
surface  is  thus  reduced  to  21  per¬ 
cent  and  the  total  from  both  sur¬ 
faces  to  7  percent. 

Although  still  quite  transparent, 
the  liquid-honed  surface  has  a  misty 
appearance  which  produces  a  some¬ 
what  diffuse  transmitted  image 
quite  objectionable  for  television 
applications.  With  subsequent  acid 
treatment,  however,  the  specular 
reflection  decreases  and  the  diffu¬ 
sion  of  transmitted  light  increases 
until  the  aforementioned  minimum 
point  of  reflection  is  reached. 

With  further  acid  treatment  the 
reflected  light  becomes  almost  en¬ 
tirely  diffuse  and  the  transmitted 
light  becomes  more  specular.  This 
behavior  may  be  explained  by  the 
fact  that  the  acid  attacks  the  glass 
selectively  wherever  the  surface 
has  been  broken  and  tends  further 
to  roughen  the  surface.  After  a 
period  of  time  corresponding  to  the 
minimum  on  the  curve,  the  acid  be¬ 
comes  trapped  and  only  the  crests 
or  high  spots  are  attacked,  thus 
producing  a  smoothing  effect.  This 
explatiation  is  partially  borne  nut 
by  the  fact  that  the  negative  slope 
of  the  curve  is  much  steeper  than 
the  positive  slope,  indicating  that 
the  relative  areas  of  roughened  sur¬ 
face  to  smooth  surface  are  much 
greater  after  the  point  of  minimum 
reflection  has  been  reached  than 
before. 

Limits  on  the  residual  reflection 
have  been  experimentally  correlated 
with  the  resolution  desired  and  the 
thickness  of  the  plate.  The  resolu¬ 
tion  of  a  transmitted  image  in  con¬ 
tact  with  the  back  surface  of  the 
treated  plate  is  inversely  propor¬ 
tional  to  the  thickness.  Further¬ 
more,  as  the  plate  resolution  in¬ 
creases,  the  reflection  increases.  In 
order  to  maintain  high  picture 
quality,  these  treated  plates  must 
resolve  at  least  2.2  lines  per  mm 
which  corresponds  to  approximately 
4.5  television  lines  per  mm,  or  a 
definition  of  approximately  850 
lines  on  a  12i-inch  tube  raster.  It 


has  been  found  that  metal  tube  face 
plates  which  will  give  this  resolu¬ 
tion  have  a  minimum  reflection  of 
21  percent  of  the  combined  reflec¬ 
tion  from  the  two  surfaces  of  an 
untreated  filter-glass  face  plate 
which,  as  explained  above,  would 
correspond  to  approximately  1.5 
percent  of  the  total  incident  light. 
For  all-glass  tubes  where  the  thick¬ 
ness  across  the  face  may  var>’  from 
1  to  i  inch,  a  minimum  reflection  of 
35  percent  must  be  tolerated  to 
achieve  the  desired  resolution. 

Additional  Tests 

Several  tests  were  made  on  com¬ 
pleted  television  tubes  having  low- 
reflecting  faces.  It  was  found  that 
there  is  no  decrease  in  luminance 
from  treated  face  plates  as  meas¬ 
ured  normal  to  the  tube.  There  is, 
however,  a  slight  falling  off  as  the 
angle  of  observation  is  increased. 
This  directional  effect  of  various 
types  of  tube  faces  now  in  produc¬ 
tion  is  compared  in  Fig.  2B.  It 
is  evident  that  the  plates  treated 
by  the  liquid-honing  process  are 
slightly  more  directional  than  those 
treated  by  the  chemical  etch.  This 
is  due  to  the  fact  that  the  former 
gives  a  heavier  etch,  and  more  at¬ 
tenuation  is  to  be  expected  as  the 
light  passes  obliquely  through  it. 
Tests  to  determine  whether  or  not 
any  color  shift  is  introduced  by  the 
etching  process  have  proven  that 
there  is  no  effect  either  on  the  axis 
or  at  large  angles  of  observation. 


FIG.  2— Plots  oi  rsiloctlTlty  os  a  iuac- 
Uon  oi  timo  oi  acid  troatmonl  aitor 
liquid  honing  (A)  and  polar  dlstribation 
oi  lumlnanco  cuiros  (B)  ior  picluro  tubo 
iaco  platos 


It  is  interesting  to  note  that 
tubes  with  treated  face  plates  ap¬ 
pear  to  be  mechanically  stronger 
than  those  with  untreated  face 
plates,  judging  by  pressure  testa 
performed  on  both  types  of  tubes. 
Similar  experience  has  been  re¬ 
ported  in  the  manufacture  of  in¬ 
candescent  glass  bulbs  where  acid 
treatment  followed  abrasion.' 

Thus  far  treatment  of  the  outer 
surface  alone  has  been  considered, 
the  inner  surface  remaining  spe¬ 
cularly  reflective.  In  order  to  reduce 
or  mask  the  reflection  from  the  in¬ 
ner  surface  to  a  negligible  amount, 
the  outer  surface  treatment  must 
progress  farther  than  desired.  This 
reflection  also  can  be  eliminated  by 
the  low-reflection  treatment  of  the 
inner  surface.  For  a  given  reflectiv¬ 
ity,  the  outer  surface  diffusion  can 
therefore  be  made  much  less  with  a 
consequent  improvement  in  the 
quality  of  the  transmitted  image. 
Of  the  two  processes  mentioned,  the 
liquid-honing  is  more  suitable  for 
application  to  the  finished  tube,  in 
which  case  only  the  outer  surface  is 
made  diffuse.  The  chemical  abrasive 
process  can  equally  well  be  applied 
to  the  face  plate  before  sealing  it  to 
the  metal  cone  and,  therefore,  metal 
tubes  can  be  easily  fabricated  with 
both  surfaces  treated,  with  the  in¬ 
herent  improvement  in  resolution. 

Tests  show  no  loss  of  contrast 
for  low-reflection  treated  tubes 
under  normal  viewing  conditions. 
With  intense  external  light,  how¬ 
ever,  the  residual  light  scattered 
back  to  the  viewer  has  the  effect  of 
lowering  the  contrast  ratio.  But, 
multiple  reflections  within  the  glass 
are  actually  reduced  by  the  com¬ 
bined  abrasive  etch  and  polishing 
treatment. 

The  authors  are  indebted  to 
Joseph  A.  McCormick  of  the  Dear¬ 
born  Glass  Company  for  his  co¬ 
operation  and  persistent  efforts  in 
the  successful  development  of  the 
chemical  etch  process  mentioned 
above. 
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ADJACENT-CHANNEL 


FIG.  1 — DMiiobla  aalactiTitr  cuir*  is  shown  at  A.  The  cvire  oi  a  conrentlonal 
Motorola  receiret  Is  shown  at  B 


The  frequency  spectrum  avail¬ 
able  for  radio  communications 
remains  the  same  but  the  need  for 
new  channels  is  ever  increasing  as 
the  number  of  applications  and  the 
number  of  users  of  electromagnetic 
waves  increases.  The  problem  of 
obtaining  more  useful  channels  is 
particularly  acute  in  television  and 
in  mobile  communication  systems. 

One  solution  to  this  problem 
would  be  to  go  to  higher  frequen¬ 
cies  where  more  bandwidth  is  avail¬ 
able.  Some  services  such  as  radio 
relays  and  other  point-to-point 
radio  communication  could  be 
transferred  to  frequencies  above 
200  megacycles,  but  this  is  not 
necessarily  the  case  with  the  mobile 
service.  In  this  service  the  require¬ 
ment  of  line-of-sight  is  not  often 
fulfilled  and  so  the  ground  wave 
must  be  relied  upon.  Such  a  wave 
is  not  propagated  well  even  at  fre¬ 
quencies  as  high  as  200  megacycles 
and  shadow  effect  becomes  more 
and  more  pronounced  as  the  fre¬ 
quency  increases. 

On  the  other  hand,  in  thickly 
populated  cities  the  waveguide  ef¬ 
fect  of  the  streets  may  cause,  at 
higher  frequencies,  considerable 
condensation  of  electromagnetic 
waves,  usually  accompanied  by 
pronounced  standing  waves.  In 
this  special  case,  higher  frequen¬ 
cies  may  be  well  suited  for  com¬ 
munication,  but  in  general,  mobile 
communication  systems  should 


operate  in  the  region  below  200 
megacycles.  For  this  reason,  closer 
channel  spacing  and  the  ability  to 
use  adjacent  channels  are  both  very 
important  in  the  mobile  service. 

The  receiver  design  principles  to 
be  outlined  were  first  applied  to 
receivers  for  the  mobile  service, 
and  for  this  reason  an  f-m  receiver 
working  in  the  152  to  162-mc  band 
has  been  chosen  as  an  example,  al¬ 
though  the  principles  are  by  no 
means  limited  to  this  field  and  could 
be  applied  with  equal  benefit  to  any 
a-m,  f-m  or  television  receiver. 

Requirements 

For  successful  adjacent-channel 
operation,  a  sufficient  rejection  of 
the  unwanted  signal  should  be 
achieved  at  the  edge  of  the  adjacent 
channel.  The  receiver  should  ac¬ 
cept  the  band  of  frequencies  re¬ 
quired  by  the  received  signal  and 
its  modulation  sidebands  without 
appreciable  attenuation.  There¬ 
fore,  a  rather  rapid  transition  from 
no  attenuation  to  full  attenuation 
has  to  occur.  This  transition  has 
to  occur  within  the  so-called  guard- 
band  which  is  an  unused  narrow 
band  between  channels  in  which  no 
modulation  exists.  Figure  lA 
shows  a  desired  practical  shape  of 
selectivity  curve.  The  ideal  square 
selectivity  shape  is  not  practical 
because  it  has  two  discontinuity 
points  and  infinitely  steep  sides. 
The  performance  of  such  a  square 
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curve  would  not  be  satisfactory  be¬ 
cause  of  nonlinear  phase  character¬ 
istics. 

Figure  IB  shows  for  comparison 
the  average  selectivity  curve  of  an 
ordinary  receiver  obtained  by  us¬ 
ing  several  tuned  circuits.  Usual¬ 
ly  the  top  of  the  curve  is  not  wide 
enough  and  the  sides  of  the  curve 
are  not  steep.  It  takes  the  whole 
adjacent  channel,  not  just  the  nar¬ 
row  guardband,  before  substantial 
attenuation  is  obtained.  In  addi¬ 
tion,  the  shape  of  this  curve  de-' 
pends  greatly  upon  the  tuning  of 
the  individual  circuits  and  it  will 
vary  from  day  to  day  due  to  change 
in  temperature. 

The  minimum  receivable  signal 
can  be  easily  determined  from  the 
theoretical  noise  and  the  noise  fig¬ 
ure  of  the  receiver.  For  example, 
for  a  40-kc  bandwidth  f-m  police 
receiver,  the  theoretical  noise  is 
equal  to  KTB  or  4  x  10  “  x  40  X 
10*  watts,  or  158  db  below  a  watt. 
Assuming  the  practical  noise  figure 
of  a  receiver  to  be  12  db,  the  noise 
level  will  be  146  db  below  one  watt 
or  0.35  microvolt  at  the  50-ohm  an¬ 
tenna  input  cable.  A  carrier  giv¬ 
ing  20-db  quieting  will,  in  this  case, 
be  of  the  order  of  0.5  microvolt, 
which  may  be  considered  the  weak¬ 
est  usable  signal. 

The  strongest  unwanted  signal 
which  can  be  rejected  by  the  re¬ 
ceiver  depends  greatly  on  the  de¬ 
sensitization  and  intermodulation 
characteristics  of  the  receiver.  By 
desensitizing  we  mean  the  phe¬ 
nomenon  occurring  when  a  strong 
signal  decreases  the  total  gain  of 
the  receiver.  This  is  generally 
caused  by  the  grid  voltage  on  one 
or  more  tubes  swinging  into  the 
positive  region  and  thus  building 
up  additional  bias  or  loading  the 
grid  tuned  circuit  (or  circuits)  by 
grid  current. 
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Desensitizing  by  strong  local  stations  just  outside  desired-frequency  guardbands,  as  well 
as  intermodulation  and  spurious  responses,  is  minimized  by  concentrating  selective 
elements  largely  ahead  of  amplification.  Hermetically  sealed  passive  bandpass  filter  is 

heart  of  system 


Strip  rac*hr«r  chaab.  on*  iUtar  and  compUl*  moblla  unit 
which  IncorporatM  soma  oi  tha  inlqn  tochnlquM  daseribad 


ing  an  input  tuned  circuit  step-up  of),  then  the  second  harmonic  of 
ratio  of  5  to  1,  a  0.1-volt  signal  at  the  first  transmission  will  be  gen- 
the  antenna  input  it.  all  that  can  erated  in  the  receiver  because  of 
be  tolerated.  This  means  that  the  nonlinearities  in  the  amplifying 
selectivity  that  can  be  expected  in  tubes,  usually  the  mixer  stage  and 
the  receiver  is  0.1  volt  to  0.5  micro-  possibly  the  r-f  stage.  This  sec- 
volt  or  106  db.  Practically,  most  ond  harmonic,  whose  frequency  is 
receivers  have  a  much  lower  limit,  2f±2\f,  will  beat  with  the  /±2fi/ 
because  they  build  up  the  gain  be-  transmission  and  create  a  beat  note 
fore  selectivity,  which  is  obtained  of  frequency  /.  Once  frequency  / 
in  the  last  i-f  stages.  has  been  created  in  a  receiver,  no 

.  _ j  .  amount  of  selectivity  of  the  i-f  cir- 

Intermodulation  prevent  interference. 

Another  problem  resulting  from  This  interference  may  be  weak,  so 
crowding  of  the  spectrum  is  inter-  that  it  merely  opens  the  squelch  in 
modulation.  If  there  are  two  strong  the  absence  of  a  desired  signal, 
transmissions  on  frequencies  f±^f,  causing  annoyance,  or  it  may  be  so 
and  f:±2\f,  where  /  is  the  receiver  strong  as  to  completely  block  the 
frequency  and  A/  is  the  channel  receiver.  If  the  signals  on  adja- 
spacing  (or  some  multiple  there-  cent  channels  are  properly  spaced 


Situations  frequently  arise,  par¬ 
ticularly  in  mobile  communication 
practice,  where  a  police  car,  for 
example,  has  to  receive  messages 
from  a  remote  station,  or  another 
police  car,  while  it  is  operating  in 
the  close  vicinity  of  the  transmitter 
of  a  taxicab  company,  which  may 
be  on  the  adjacent  channel.  Under 
such  conditions  many  receivers  are 
completely  desensitized  or  blocked 
by  this  high-level  signal. 

The  amount  of  unwanted  signal 
which  can  be  tolerated  depends 
greatly  on  the  receiver  construc¬ 
tion.  In  an  average  receiver,  the 
first  r-f  tube  has  a  grid  bias  of  the 
order  of  0.7  volt,  and  this  would  be 
the  peak  voltage  acceptable,  the 
rms  value  being  0.5  volt.  Assum- 


FIG.  4 — Stag**  oi  a  mobilo  rocolTor  omplorinq  tho  dorign  dia- 
cuuod  in  Uio  tost 


FIG.  2 — Block  diagiom  oi  now  ncolvor  using  tho  posstTo  bond- 
poos  iUtoi 
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frequency-wise,  a  very  small  non¬ 
linearity  in  receiving  tubes  is  suf¬ 
ficient  to  create  a  pronounced  inter¬ 
ference,  and  consequently  the  inter¬ 
modulation  will  exist  with  signals 
much  weaker  than  necessary  to 
desensitize  the  receiver. 

The  spurious  responses  of  a  re¬ 
ceiver,  such  as  image  frequency,  or 
frequencies  obtained  by  beating 
with  some  multiple  of  the  local 
oscillator  crystal  frequency  (if 
crystal  and  multipliers  are  used), 
are  not  exactly  connected  with  the 
adjacent-channel  operation  prob¬ 
lem.  It  is  nevertheless  good  prac¬ 
tice  to  keep  them  down,  since,  with 
the  present  crowding  of  the  spec¬ 
trum,  strong  transmission  at  any 
frequency  should  be  expected.  If 
the  selectivity  of  the  receiver  is 
such  that  it  rejects  a  transmission 
on  the  adjacent  channel  100  db 
stronger  than  the  desired  signal, 
then,  consistently,  all  the  spurious 
responses  .should  be  100  db  down. 

Band-Pass  Filter 

A  design  illustrated  in  the  block 
diagram  of  Fig.  2  features: 

Separation  of  selectivity  and  am¬ 
plification. 

Placing  all  selectivity-determi¬ 
ning  elements  in  front  of  the  am¬ 
plifier  stages. 

Obtaining  a  suitable  (approach¬ 
ing  a  square  top)  selectivity  curve 
by  using  passive  band-pass  filter 
technique  at  a  suitable  low  fre¬ 
quency. 

Design  of  an  input  circuit,  in 
front  of  this  filter,  consisting  of 
one  or  more  frequency  converters 
unth  a  minimum  amount  of  ampli¬ 
fication  (consistent  with  good  sig- 
nal-to-noise  ratio)  and  maximum 
spurious  rejection. 

The  passive  band-pass  filter  is 
the  heart  of  the  receiver  and  can 
be  buiit  by  using  several  coils  and 
capacitors  in  constant-A  and  M- 
derived  sections.  The  center  fre¬ 
quency  of  the  filter  can  vary  from 
50  kc  to  some  20  me,  depending  on 
the  particular  application  (a-m, 
narrow-band  f-m,  w’ide-band  f-m  or 
television).  The  filter  can  be  made 
with  sharp  enough  slopes  to  assure 
at  least  a  100-db  rejection  at  the 
edge  of  an  adjacent  channel. 

The  top  of  the  filter  response 
curve  could  be  made  very  flat  but, 
to  obtain  desired  phase  character¬ 
istics,  the  corners  of  the  curve 


FIG.  S — Schematic  o<  fronl-eod  ior  the  laceiTer  ihown  In  Fig.  4 


FIG.  6 — Circuit  oi  i-f  ampliiier 


.should  be  reasonably  rounded. 
Such  a  filter  gives  a  stable  and 
permanent  performance  since  once 
the  filter  is  factory  adjusted  and 
sealed  there  is  no  need  or  possi¬ 
bility  of  readjusting  it  in  the  field, 
and  therefore  the  selectivity  char¬ 
acteristics  of  the  receiver  remain 
constant.  Should  the  need  arise 
to  change  the  width  of  the  channel, 
or  the  selectivity  characteristics,  a 
simple  exchange  of  the  filter  will 
permit  this,  since  the  filter  is  the 
only  factor  determining  selectivity. 
Also,  in  television  practice,  the 
curve  obtained  by  the  filter  can  be 
of  any  desired  shape,  and  as  per¬ 
fect  a  vestigial  operation  as  may 
be  required  for  good  video  recep¬ 
tion  can  be  had  by  properly  de¬ 
signing  the  filter. 

To  illustrate  how  such  a  filter 
may  be  constructed.  Fig.  3  shows 
a  complete  factory-sealed  and  ad¬ 
justed  filter  used  in  a  mobile  com¬ 
munications  receiver,  and  also  a 
cut-away  view.  The  coils  of  the 
filter  are  adjusted  by  iron  slugs 
and  then  are  sealed  completely  in 
compound,  so  that  they  will  never 
change  their  characteristics.  This 
particular  filter  is  composed  of 
fifteen  coils  arranged  in  more  or 


less  conventional  constant-K  and 
•W-derived  sections. 

Receiver  Input 

The  head  end  starts  with  an  an¬ 
tenna  matching  circuit  followed  by 
an  r-f  stage.  The  well-known 
cascode  circuit  can  be  used  for 
maximum  signal-to-noise  ratio. 
The  selectivity  should  be  sufficient 
to  reject  the  image  frequency  by 
about  100  db.  Since  the  filter  fol¬ 
lowing  the  head  end  works  on  a 
relatively  low  center  frequency,  the 
image  frequency  is  usually  too  close 
to  the  desired  frequency.  There¬ 
fore,  in  general,  in  f-m  receivers 
two  converters  are  used,  one  con¬ 
verting  to  a  5  to  10-mc  first  i-f, 
and  the  other  to  the  filter  fre¬ 
quency.  In  this  way,  sufficient 
image  rejection  can  be  obtained  by 
using  two  or  more  loosely  coupled 
tuned  circuits  in  both  r-f  and  first 
i-f  stages. 

The  gain  of  every  head-end  stage 
should  be  held  at  a  minimum  con¬ 
sistent  with  good  signal-to-noise 
ratio.  If  most  of  the  noise  is  gen¬ 
erated  by  the  first  tube  and  not  by 
the  antenna  circuit,  as  often  hap¬ 
pens  in  vhf  receivers,  it  means  that 
the  voltage  gain  between  the  first 
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tube  grid  and  the  second  tube  grid  gain  of  the  amplifier  adjusted  to 
should  be  approximately  three,  as-  just  overcome  the  insertion  loss  of 
suming  that  the  same  amount  of  the  tuned  circuits.  By  using 
noise  is  generated  by  both  tubes.  high-Q  tuned  circuits  and  high 
In  this  way  the  second  tube  will  add  first-mixer  gain,  or  possibly  by 
only  approximately  five  percent  to  using  another  sealed  filter  in  place 
the  noise  voltage  of  the  first  tube  of  tuned  circuits,  this  amplifier 
because  the  resultant  noise  is  the  tube  can  be  omitted.  The  second 

square  root  of  the  sum  of  the  mixer  is  conventional,  to  change 

squares  of  the  voltages.  This  will  the  center  frequency  from  6.6  me 

practically  not  affect  the  signal  to  to  the  466-kc  filter  frequency, 
noise  ratio.  The  construction  of  the  amplifier 

From  the  second  tube  on,  the  which  follows  the  filter  is  not  criti- 
gain  should  be  unity  since  it  is  cal.  No  selectivity  is  required,  and 
better  to  take  some  slight  increase  therefore  resistance-coupled  stages 
in  noise  voltage  (roughly  five  per-  can  be  used  although,  sometimes, 
cent  per  tube)  than  to  amplify  the  single-tuned  stages  provide  better 
signal  and  risk  desensitizing  and  gain  and  stability.  The  total  gain 
intermodulation.  If  one  of  the  required  is  rather  high  but  since 
front-end  tubes  generates  more  the  frequency  is  low  no  special 

noise  than  the  first  r-f  tube,  the  problems  are  encountered.  A  typi- 
gain  in  front  of  this  tube  has  to  cal  amplifier  is  shown  in  Fig.  6. 
be  adjusted  upwards  accordingly.  This  four-stage  circuit  operates  at 
The  low  gain  requirement  permits  456  kc  with  an  overall  gain  of  about 
use  of  several  under-coupled  cir-  120  db. 

cults,  thus  converting  extra  gain  The  output  portion  of  the  re¬ 
encountered  in  the  plate  circuits 
into  additional  selectivity  necessary 
for  image  and  other  spurious  re¬ 
jection.  This  also  permits  limiting 
the  radiation  of  the  local  oscillator 
from  the  antenna  since  the  under¬ 
coupled  circuits  will  effectively  pre¬ 
vent  the  local  oscillator  energy 
from  penetrating  into  the  antenna. 

The  design  of  the  mixer  stage 
requires  particular  attention.  Low 
noise  and  minimum  of  distortion 
to  signal  and  oscillator  voltages  are 
required  since  distortion  produces 
the  second  harmonic  which  is  es¬ 
sential  for  intermodulation. 

An  example  of  a  mobile  com¬ 
munication  receiver  is  shown  in 
the  block  diagram  of  Fig.  4.  The 
schematic  of  the  front  end  of  this 
receiver  is  presented  in  Fig.  6. 

The  antenna  circuit  gives  a  volt¬ 
age  step-up  of  about  6.  The  r-f 
amplifier  consists  of  a  twin-triode 
cascode  circuit  with  four  under- 
coupled  circuits  as  a  plate  load. 

The  cascode  circuit  may  be  used  as 
an  r-f  stage  in  place  of  a  pentode 
but  its  advantages  are  less  pro¬ 
nounced  at  lower  frequencies  and 
the  complications  connected  with 
its  use  ar»  not  always  warranted. 

The  first  mixer  uses  cathode  in¬ 
jection  and  is  designed  for  a  mini¬ 
mum  of  distortion.  The  first  i-f 
consists  of  two  pair  of  double-tuned  no.  »— SvWetiTUT  eiimt  oi  a  eonTan- 
undercoupled  circuits,  with  the  tfoBa]  racahrw 


ceiver  follows  the  amplifier  and 
consists  of  any  conventional  detec¬ 
tor,  or  limiter  and  discriminator, 
followed  by  an  audio  amplifier.  Its 
design  need  not  differ  from  usually 
used  techniques,  although  in  f-m 
receivers,  because  of  the  very  low 
filter  and  amplifier  frequency,  spe¬ 
cial  circuits  such  as  a  frequency 
counter  or  slave  multivibrator 
could  be  used  in  place  of  the  dis¬ 
criminator. 

Conventional  keceiver 
Performance 

When  the  gain  and  the  selectivity 
of  each  stage  of  a  conventional  re¬ 
ceiver  is  known,  curves  similar  to 
those  shown  in  Fig.  7  can  be 
drawn.  The  abscissas  of  this  draw¬ 
ing  show  convenient  points  at 
which  the  signal  can  be  measured, 
such  as  antenna  input,  r-f  grids, 
mixer  grid,  and  all  grids  of  the  fol¬ 
lowing  stages.  The  ordinates  show 
the  signal  strength  at  various 
stages.  The  0.6-volt  signal  was 
arbitrarily  chosen  as  0-db  level, 
since  this  is  the  maximum  signal 
which  can  be  tolerated  by  most  re¬ 
ceiving-type  tubes. 

Curve  A  shows  the  receiver 
noise.  It  is  about  —110  db  at  the 
first  r-f  tube  since  noise  equivalent 
to  1.75  microvolts  on  the  grid  was 
assumed  to  be  generated  by  this 
tube.  This'  noise  is  amplified  by 
the  successive  stages  and  finally  it 
has  an  amplitude  sufficient  to  satu¬ 
rate  the  last  limiter  (10  volts  or 
plus  26  db  assumed).  A  weak  0.6- 
microvolt,  or  —  120-db,  desired  sig¬ 
nal  (curve  B)  can  likewise  be 
traced  through  the  receiver.  Curve 
B  will  be  essentially  parallel  to,  and 
will  lie  above,  noise  curve  A. 

Assume  a  somewhat  stronger 
signal  of  600  microvolts,  or  —60  db, 
on  the  adjacent  channel,  curve  C. 
Since  the  signal  is  off  frequency, 
the  gain  of  each  stage  for  this  sig¬ 
nal  will  be  less  by  the  amount  of 
selective  rejection  by  that  stage. 
Unfortunately,  the  first  stages  of 
the  conventional  receiver  are  never 
very  selective. 

Curves  of  Fig.  8  show  the  rela¬ 
tive  selectivity  of  an  antenna  stage, 
an  r-f  stage,  a  first  i-f  stage,  a 
second  i-f  stage,  and  the  total  selec¬ 
tivity  of  one  conventional  receiver 
measured.  Resonance  of  the  an¬ 
tenna  tuned  circuit  is  generally 
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very  broad  and  the  off-frequency 
signal  will  be  amplified  about  the 
same  amount  as  the  on-frequency 
signal.  Thus  curve  C  of  Fig.  7  runs 
parallel  to  curves  B  and  A  between 
the  antenna  and  the  first  r-f  grid. 
The  same  is  true  for  the  r-f  stages 
if  the  disturbing  signal  is  close  by 
in  frequency,  and  so  curve  C  is 
practically  parallel  to  curve  B  up 
to  the  i-f  stages. 

Curve  C  exceeds  the  zero-db  level 
at  the  second  mixer  stage,  and  some 
serious  desensitizing  will  occur  at 
this  stage.  If  the  signal  is  on  an 
adjacent  channel,  and  is  accom¬ 
panied  by  another  one  on  the  next 
to  the  adjacent  channel,  a  serious 
intermodulation  will  occur,  prob¬ 
ably  at  the  second-mixer  grid  even 
if  the  signal  should  be  weak  enough 
not  to  cause  desensitization.  The 
intermodulation  is  very  detrimen¬ 
tal,  and  if  stronger  than  the  de¬ 
sired  signal,  will  completely  ob¬ 
scure  it  The  desensitization,  if 
moderate,  is  not  necessarily  com¬ 
pletely  detrimental  to  reception  as 
some  additional  gain  is  generally 
available,  especially  in  f-m  re¬ 
ceivers  and  a-m  receivers  with  age. 
The  most  common  result  of  moder¬ 
ate  desensitization  is  deterioration 
in  signal-to-noise  ratio  in  f-m  re¬ 
ceivers  and  cross  modulation  in  a-m 
receivers. 

One  more  thing  should  be  men¬ 
tioned  about  receivers  with  dis¬ 
tributed  gain  and  selectivity,  name¬ 
ly,  the  dependence  of  selectiyity_on 
the  strength  of  the  applied  signal. 
If  a  receiver  could  receive  a  weak 
desired  signal,  say  0.5  microvolt,  in 
the  presence  of  an  undesired  off- 
frequency  signal,  say  60  db  strong¬ 
er,  it  may  be  unable  to  do  so  for 
desired  signals  of  an  order  of  6 
microvolts  for  two  reasons.  One 
reason  is  that  the  signal  60  db 
stronger  than  5  microvolts  may 
now  completely  desensitize  the  re¬ 
ceiver  to  the  point  where  one  tube 
is  biased  off.  The  other  reason  in 
f-m  receivers  is  that  the  last  i-f 
stages,  which  contribute  most  to 
the  selectivity,  are  now  saturated 
and  will  not  contribute  to  the  selec¬ 
tivity  of  the  receiver. 

New  Design  Performance 

The  noise  and  signal  curves  for 
our  new  receiver  are  shown  in  Fig. 
9.  The  noise  (curve  A)  is  ampli- 
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fied  only  by  the  first  r-f  stage  and 
is  kept  at  this  slightly  higher  level 
up  to  the  filter.  Amplification  is 
necessary  so  that  the  noise  contri¬ 
bution  of  other  tubes  may  be  in¬ 
significant.  The  desired  signal 
(curve  B)  runs  parallel  to  the  noise 
curve.  The  big  difference  is  shown 
in  the  off-frequency  signal,  curve  C 
(as  compared  to  curve  C,  Fig.  7). 
This  signal  is  only  slightly  ampli¬ 
fied  in  the  first  r-f  stage,  then  it  is 
slightly  weakened  by  the  following 
stages  because  they  are  adjusted  to 
unity  gain  (for  the  desired  signal) 
and  have  some  selectivity,  and 
finally  is  completely  rejected  by  the 
filter  (100  db  or  more)  and  drops 


below  the  noise  level  before  being 
amplified.  The  unwanted  signal  is 
never  permitted  to  desensitize  the 
receiver,  and  hits  the  first  mixer 
grid  at  a  relatively  low  level  so 
that  intermodulation,  which  most 
often  takes  place  there,  is  lower 
than  in  conventional  receivers. 
Even  a  much  stronger  signal  of 
35,000  microvolts  (curve  D) ,  which 
would  be  ordinarily  completely 
detrimental,  barely  exceeds  the 
desensitizing  level  at  the  mixer 
grid. 

The  intermodulation  curves  show 
marked  improvement  despite  the 
fact  that  no  special  means  of  im¬ 
proving  linearity  and  decreasing 
intermodulation  were  used.  Inter¬ 
modulation  curves  of  the  first  new 
receivers  are  shown  in  Fig.  10. 
Curve  B  is  for  signals  120  kc  and 
240  kc  away  at  160  me.  Curve  A 
shows  the  intermodulation  of  the 
old  Motorola  receiver  for  compari* 
son.  Curve  C  is  for  the  new  re¬ 
ceiver  when  the  separation  was  de¬ 
creased  to  60  kc  and  120  kc.  This 
curve  could  not  be  duplicated  on 
the  old  receiver  because  of  insuf¬ 
ficient  selectivity. 

For  all  curves,  the  coordinates 
are  in  decibels  above  an  arbitrary 
zero  level.  This  zero  level  was 
chosen  as  the  power  of  a  desired 
signal  which  is  just  sufficient  to 
give  20-db  quieting  of  the  receiver. 
In  this  case  it  was  0.5  microvolt. 
The  ordinates  give  the  power  level 
of  the  fziilf  signal  and  the  abscis¬ 
sas  that  of  the  /±2A/  signal.  Each 
curve  is  the  locus  of  points  for 
which  20-db  quieting,  due  to  inter¬ 
modulation,  was  obtained.  The 
curve  is  linear  over  the  greater 
portion  of  its  length  but  curves  at 
the  ends  where  either  of  the  two 
signals  reaches  a  certain  level.  This 
effect  is  due  to  desensitization.  The 
level  of  the  f±^f  signal  has  to  be 
relatively  stronger  than  that  of  the 
f±2\f  signal.  This  is  to  be  expect¬ 
ed  since  efficient  generation  of  the 
second  harmonic  of  the  /±A/  is 
necessary  for  intermodulation. 

Gratitude  is  expressed  to  D.  E. 
Noble,  Vice-President  and  Director 
of  Research  of  Motorola  Inc.,  under 
whose  direction  the  project  was  de¬ 
veloped,  and  to  James  Clark,  who 
made  most  of  the  laboratory  meas¬ 
urements  and  constructed  a  suc¬ 
cessful  laboratory  model. 


104 


tomMiy.  1951  —  ELECTRONICS 


Solenoid  Motor  Control 


Position  of  idler  roU,  raised  or  lowered  by  continuous  strip  of  material  moving  toward 
wind-up  roll,  varies  the  direct  current  flowing  through  a  saturable  reactor  in  thyratron 

motor  speed  control  circuit 


By  BEORBE  M.  CHUTE 

Applioation  Rnpineer 
Otnerai  Blectno  Co. 
Apparatuo  Deot. 

Dotroit.  Mieh. 


VARIABLE  speed  is  required 
when  a  wind-up  roll  as  used 
for  cloth,  wire  or  strip  metal  is 
driven  from  its  center  shaft.  For 
automatic  control  of  this  speed,  a 
small  solenoid  may  be  used,  with  its 
accessory  electronic  unit,  to  furnish 
the  speed  signal  to  the  motor-arma¬ 
ture  circuit  of  a  Thy-Mo-Trol  elec¬ 
tronic  drive. 

In  Fig.  1,  the  armature  of  a  sole¬ 
noid  is  moved  when  a  dancer  roll  is 
raised  or  lowered  by  a  continuous 
strip  or  web  of  material  passing 
onto  a  wind-up  roll  driven  by  motor 
M;  in  this  way  the  material  is 
wound  under  constant  tension.  As 
the  roll  becomes  larger,  the  motor 
speed  must  be  decreased  if  material 
is  received  at  nearly  constant  rate. 

If  the  roll  pulls  the  web  faster 
than  it  is  supplied,  the  web  raises 
the  dancer  roll,  withdrawing  the 
solenoid  armature;  this  movement 
increases  the  current  in  both  triode 
sections -of  F,  so  that  more  voltage 
is  produced  across  R,.  Part  of  this 
voltage  is  used  as  a  speed  signal  for 
the  electronic  drive;  it  raises  the 
grid  voltage  of  Vt,  increasing  the 
voltage  across  This  lowers  the 
Fi  grid  potential  and  decreases  the 
direct  current  in  the  saturable  re¬ 
actor  SX,  increasing  its  impedance. 

The  a-c  windings  of  SX  are  in  a 
phase-shifting  bridge  with  R^  to 
vary  the  phase  of  the  a-c  voltage 
applied  to  the  grid  transformer  T,. 
As  the  direct  current  in  SX  de¬ 
creases,  thyratron  tubes  A  and  B 
are  phased  off  (fired  later  in  their 
half  cycles  of  anode  voltage)  so 
that  the  motor  armature  receives 

From  A  forthcomlns  book  by  the  author 
to  be  published  by  McOraw-Hlll  Book 
Co..  Inc.,  entitled  "Ellectrontc  Motor  and 
Welder  Controls”. 


less  voltage.  This  reduces  the 
motor  speed  so  that  the  web  holds 
the  dancer  roll  and  the  solenoid 
armature  at  a  new  position;  the 
whole  circuit  becomes  a  closed- 
cycle  system  that  regulates  the 
solenoid  and  the  motor  speed  to 
match  the  increasing  size  of  the 
roll 

Tube  V.  acts  as  a  full-wave  recti¬ 
fier  to  produce  a  d-c  voltage  across 
Ru  Although  V,  is  a  high-vacuum 
tube,  its  grid  circuits  include  a 
phase-shifting  network  comprising 
Rt  and  the  solenoid  coil,  connected 
across  power  transformer  sec¬ 
ondary  S,  so  as  to  produce  out-of¬ 
phase  a-c  voltage  across  Rt  and  Rz. 

The  solenoid  acts  as  a  variable 
inductance.  Withdrawing  the  ar¬ 
mature  decreases  the  solenoid  in¬ 
ductance,  letting  more  alternating 
current  flow  through  its  coil. 

As  the  solenoid  armature  is  with¬ 
drawn,  the  a-c  voltage  across  R, 
becomes  more  nearly  in  phase  with 
the  anode  voltage  of  the  left-hand 


section  of  V,;  similarly,  the  a-c  volt¬ 
age  across  Rt  becomes  more  nearly 
in  phase  with  the  anode  voltage  of 
the  right-hand  triode  section.  This 
increases  the  plate  currents  of  both 
triode  sections,  so  that  more  elec¬ 
trons  flow  from  the  centertap  of 
St  through  Ru  producing  a  pulsing 
d-c  voltage  across  Ru  This  is  fil¬ 
tered  by  capacitors  (not  shown)  in 
the  electronic  drive  to  make  term¬ 
inal  A  of  Ri  more  positive. 

As  terminal  A  rises  in  voltage 
and  increases  the  current  of  less 
current  Hows  in  F,  and  the  d-c 
winding  of  SX,  so  that  the  thyra- 
trons  of  the  motor  control  system 
fire  later  and  apply  less  voltage  to 
the  motor  armature.  The  motor  re¬ 
ceives  constant  field  current 
through  other  tubes  not  shown. 

Top  speed  of  the  motor  is  set  by 
the  speed  control  potentiometer  in 
the  electronic  drive.  Even  with  no 
voltage  across  A,,  the  grid  voltage 
of  F,  cannot  be  lowered  below  the 
speed  control  slider  potential. 
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TELEVISION 
PICTURE  FIDELITY 


By 

MILLARD  W.  BALDWIN, Jr. 

Bell  Telephone  Laboratories 
Murray  Hill,  New  Jersey 


WHAT  IS  MEANT  by  picture 
fidelity  in  standard  home  tele¬ 
vision? 

The  answer  ought  to  be  in  the 
published  standards  on  television, 
but  a  search  of  the  IRE  Standards, 
the  RMA  Standards  and  the  ASA 
Standards  shows  only  lists  of  fac¬ 
tors  that  are  said  to  affect  picture 
fidelity.  WTiat  it  is,  they  don’t  say. 

This  lack  of  a  published  stand¬ 
ard  definition  illustrates  that  pic¬ 
ture  fidelity  involves  something 
more  than  the  simple  physics  of 
image  formation,  something  more 
than  the  transmission  system  that 
connects  the  lens  of  the  camera  to 
the  screen  of  the  picture  tube.  That 
something  more,  that  vital  factor 
that  standardizing  committees  can’t 
agree  on,  is  perception. 

Perception  opens  the  door  to  a 
better  understanding  of  picture 
fidelity,  by  explaining  how  the  tele¬ 
vision  viewer,  looking  at  his  pic¬ 
ture  tube,  sees  what  is  before  the 
lens  of  the  distant  camera. 

In  audio,  fidelity  is  defined  as'the' 
degree  with  which  the  output  of  a 
system  accurately  reproduces  the 
essential  characteristics  of  the  in¬ 
put.  Extending  this  to  television,  it 
might  be  said  that  fidelity  is  the 
degree  with  which  the  picture  on 
the  screen  of  the  receiver  accu¬ 
rately  reproduces  the  essential  char¬ 
acteristics  of  whatever  is  in  the 
field  of  view  of  the  camera. 

It  will  simplify  our  thinking,  to 
limit  consideration  of  fidelity  to 


cases  of  live  pick-up  under  con¬ 
trolled  conditions,  ignoring  for  the 
moment  such  things  as  spot  news 
and  sporting  events,  and  the  use  of 
motion  picture  film  at  either  end 
of  the  system. 

The  list  of  factors  that  the  stand¬ 
ards  say  affect  picture  fidelity  is 
comprehensive,  and  includes  14 
items,  most  of  them  self-explana¬ 
tory.  The  list  follows: 

(1)  Number  of  scanning  lines 

(2)  Number  of  frames  and  fields  per 

second 

(3)  Percentage  of  time  allotted  to 

blanking 

(4)  Geometric  distortion 

(5)  Aspect  ratio 

(6)  Focus 

(7)  Interlace 

(8)  Highlight  brightness 

(9)  Brightness  range  (contrast 

range) 

(10)  Black  level  (d-c  insertion) 

(11)  Transfer  characteristic  (half¬ 

tone  characteristic) 

(12)  Resolution  (resolving  power, 

definition) 

(13)  Electrical  response  (gain  and 

phase  vs.  frequency,  band¬ 
width,  or  transient  response) 

(14)  Noise  and  interference 

To  use  the  list,  a  standard  test 
chart,  a  flat  card  with  geometrical 
figures  and  gray  scales,  is  placed 
before  the  camera.  Equipment 
which  is  well  adjusted  in  all  14 
items  often  turn  out  pictures  of 
all  degrees  of  fidelity. 

The  standard  list  covers  the 
physics  of  image  formation  rather 
completely  (except  for  the  spectral 
response  of  the  camera  tube,  which 
might  be  added  as  a  15th  item). 
However,  three  things  that  are 
missing  from  the  standard  list  are: 

(1)  Studio  techniques  (lighting, 

make-up,  scene^) 

(2)  Home  viewing  situation  (size, 

surroundings,  lighting) 


- PERCEPTION - 

The  psychologkol  factors  which  affect  the  excellence  of  o  television  image  are 
here  reviewed  by  one  of  television's  outstanding  engineers.  Baldwin's  classic  study 
of  the  sharpness  of  television  images,  performed  in  1939,  freed  the  tv  ort  from  a 
servile  attitude  toward  the  equalization  of  vertical  and  horizontal  resolution.  In 
this  brief  paper  he  treats  matters,  not  ordinarily  considered  by  the  engineers, 
which  must  be  kept  in  mind  to  achieve  maximum  performance  from  o  television 
system.  — The  Editors 


(3)  Capacity  of  the  individuzd  ob¬ 
server  to  look  at  the  picture 
and  see  what  is  not  there 

The  key  to  picture  fidelity  is  in 
these  three  missing  factors.  Im¬ 
agine  what  would  happen  if  the 
observer  could  see  what  really  takes 
place  on  a  picture  tube — a  flicker¬ 
ing  spot  of  light  moving  repeatedly 
over  a  flat  screen,  downwards  at 
about  30  miles  an  hour,  sidewards 
at  about  3  miles  a  second.  If  he 
saw  that,  there  would  be  no  tele¬ 
vision. 


Perception  Process 

As  a  reproduction,  a  television 
picture  lacks  four  things: 

(1)  Continuity  (flicker,  line  crawl, 

stroboscopic  effects) 

(2)  Size  (not  life  size) 

(3)  Color 

(4)  Depth  (distance) 

These  four  things  are  the  essen¬ 
tial  characteristics  of  the  input. 
They  are  not  transmitted,  as  such. 
They  are  contributed  by  the  ob¬ 
server  out  of  his  own  experience, 
without  conscious  effort,  without 
appreciable  delay.  This  act  of  con¬ 
tributing  is  a  part  of  the  process 
of  perception.  We  all  perceive  by 
the  same  process,  yet  individual 
perceptions  of  a  given  picture  or 
object  do  not  always  agree,  because 
our  individual  experiences  and 
skills  at  learning  and  recognizing 
are  seldom  the  same. 

The  observer  does  not  see  the 
flickering  spot  dashing  over  the 
screen  of  the  picture  tube  but  he 
sees  familiar  objects  (people, 
rooms,  tables,  windows),  and  he 
sees  these  objects  in  motion.  He 
sees  them  as  good  solid  objects, 
rounded  where  they  should  be 
rounded,  and  arrayed  at  different 
distances  from  him.  He  sees  dis¬ 
tance  as  a  separate  thing  in  the 
picture,  and  size  as  a  separate 
thing,  and  illumination  as  a  sepa¬ 
rate  thing.  These  are  his  habits 
of  vision,  the  facts  of  visual  per¬ 
ception. 

The  practical  consequence  is  that 
high  fidelity  is  not  automatic  in 
television.  It  requires  the  skill  and 
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Consideration  of  the  various  factors  involved  in  the  physics  of  image  formation  on  a 
television  picture  tube,  and  discussion  of  inherent  limitations  and  attributes  of  the 
overall  system  and  its  production  techniques 


ingenuity  of  camera  men,  electri¬ 
cians,  set  designers,  make-up  men, 
sound  men,  and  the  whole  produc¬ 
tion  staff.  At  the  receiver  it  re¬ 
quires  favorable  viewing  condi¬ 
tions,  not  too  much  stray  light,  not 
too  much  image  structure  due  to 
pairing  or  interference,  not  too 
much  specular  reflection  from  the 
tube  face,  and  so  on.  In  addition  to 
these  things  that  cannot  be  stand¬ 
ardized,  high  fidelity  requires  a 
proper  equipment  line-up  with  re¬ 
spect  to  the  14  items  in  the  list. 

Consider  some  of  the  mechanical 
limitations  of  the  present  television 
system,  and  how  these  limitations 
interfere  with  picture  fidelity.  The 
most  obvious  limitation  is  that  the 
system  has,  in  effect,  only  one  eye. 
This  isn’t  as  serious  as  it  sounds, 
because  binocular  vision  is  by  no 
means  es.sential  to  the  perception 
of  depth  and  distance,  as  we  shall 
see  presently.  However,  when  a 
two-eyed  observer  looks  at  a  one- 
eye  picture  on  a  flat  screen,  4e  may 
receive  conflicting  cues  to  depth 
and  distance,  especially  if  his  at¬ 
tention  is  drawn  to  the  flat  screen 
by  line  structure,  or  noise,  or  sur¬ 
face  reflections.  The  next  time  you 
see  a  noisy  picture,  notice  how  little 
depth  it  has. 

Another  system  limitation  is  in 
angular  field  of  view.  The  natural 
field  is  about  160  degrees  wide  by 
120  degrees  high,  without  moving 
head  or  eyes.  An  image  orthicon 
camera,  with  a  50-mm  wide-angle 
lens,  has  a  field  36  wide  by  27  de¬ 
grees  high,  and  if  the  135-mm 
medium-angle  lens  is  used,  the  field 
is  only  13.5  wide  by  10  degrees 
high.  The  camera  sees  a  great  deal 
leas  than  an  observer  in  the  studio. 
In  particular,  it  never  sees  the 
main  sources  of  illumination  but 
puts  them  all  outside  the  field,  so 
that  the  shadows  they  cast  may  ap¬ 
pear  rather  artificial  and  extreme. 

Field  of  view  is  a  limitation  at 
the  receiver,  too.  If  you  sit  4  feet 
away  from  a  10  or  12-inch  receiver, 
the  picture  field  is  again  only  13.5 
wide  by  10  degrees  high,  as  com¬ 


pared  to  your  natural  field  of  about 
160  by  120  degrees.  Your  eyes 
adapt  to  the  room  light,  not  to  the 
picture,  and  because  you  don’t 
adapt  to  the  picture,  brightness 
changes  in  it  may  tend  to  appear 
rather  extreme. 

A  final  system  limitation  is  the 
lack  of  mobility  of  the  camera  lens, 
both  in  focus  and  in  rotation.  The 
camera  focus  does  not  follow  your 
line  of  sight  the  way  the  focus  of 
your  own  eyes  does.  A  fuzzy  back¬ 
ground  in  television  stays  fuzzy  no 
matter  how  hard  you  look  at  it, 
quite  unlike  what  happens  in  direct 
vision.  Then  again,  when  the  cam¬ 
era  moves,  the  lens  moves  rigidly 
with  it,  quite  unlike  what  happens 
to  your  eyes  when  you  move  around. 
At  slow  speeds  you  seem  to  move 
about  with  the  camera,  but  let  it 
move  a  little  too  rapidly  and  you 
find  yourself  stationary  while  the 
background  goes  whizzing  by. 

These  three  system  limitations, 
the  use  of  a  single  lens,  the  re¬ 
stricted  fields  of  view,  and  the  lack 
of  mobility  in  the  lens,  all  conspire 
to  interfere  with  picture  fidelity  by 
introducing  conflicting  cues  and 
artificial  appearances. 

There  are  .some  10  cues  to  deoth 
and  distance;  8  of  them  are  monocu¬ 
lar  cues,  only  2  are  binocular.  You 
are  so  accustomed  to  these  2  binocu¬ 
lar  cues  that  you  are  usually  com¬ 
pletely  unaware  of  them.  The  first 
is  double  images — objects  in  your 
line  of  sight  and  remote  from  your 
point  of  regard  always  appear  dou¬ 
ble  if  you  think  about  them.  This 
cue  never  occurs  in  television.  The 
second  is  different  images  in  the 
two  eyes,  a  completely  unconscious 
effect.  In  television  this  is  a  con¬ 
flicting  cue,  since  by  means  of  it 
you  mav  be  able  to  see  that  the  pic¬ 
ture  is  indeed  flat. 

The  remaining  8  cues  to  depth  all 
work  fine  with  one  eye,  or  with 
one  camera  lens. 

(1)  Overlap — near  object  overlaps 

far  one.  (Life,  Jan.  16,  1950, 

for  example.) 

(2)  Motion  parallax  —  near  object 

moves  against  you,  far  one 


moves  with  you.  This  cue  re¬ 
sults  only  from  camera  motion. 
There  can  be  no  motion  paral¬ 
lax  in  the  flat  image  on  a  pic¬ 
ture  tube. 

(3)  Size — nearer  object  is  the  larger. 

The  Zoomar  lens  utilizes  this 
cue  to  distance.  A  Zoomar  shot 
is  not  as  realistic  as  an  actual 
dolly  shot  because  there  is  no 
motion  parallax  with  the 
Zoomar. 

(4)  Relative  sizes  of  familiar  objects. 

(5)  Places  wher^  objects  rest  on  the 

floor — the  nearer  the  object,  the 
lower  is  its  resting  place. 

(6)  Brightness  —  nearer  object  is 

brighter. 

(7)  Highlights  and  shadows — reveal 

contours  and  fine  texture. 
Highlights  and  shadows  are 
often  not  seen  as  such,  but  as 
shape  and  illumination  sepa¬ 
rately. 

(8)  Linear  perspective.  Man  walking 

away  actually  subtends  a 
smaller  visual  angle,  but  he  is 
perceived  as  of  constant  size 
and  increasing  distance. 

These  8  monocular  cues  to  dis¬ 
tance  are  all  used  by  the  studio 
technician  to  build  fidelity  into  the 
television  picture.  Some,  like  over- 
’ap,  require  no  skill  at  all.  Others, 
like  motion  parallax  and  linear  per¬ 
spective,  succeed  in  proportion  to 
the  experience  and  ingenuity  of  the 
studio  crew.  The  use  of  highlights 
and  shadows  to  create  roundness 
and  depth  is  an  art. 

The  impression  of  distance  is 
often  enhanced  by  using  short-focus 
lenses  to  exaggerate  the  perspec¬ 
tive.  An  image  orthicon  picture, 
taken  with  a  50-mm  lens,  has  cor¬ 
rect  perspective  when  viewed  at 
only  2  times  the  picture  height. 
One  of  the  rewards  of  sitting  fur¬ 
ther  back  is  an  increased  illusion 
of  depth  in  the  picture. 

A  new  definition  of  picture  fidel¬ 
ity  is  proposed.  In  television,  pic¬ 
ture  fidelitv  is  the  degree  of  per¬ 
fection  reached  in  creating  the 
illusion  of  motion,  the  illusion  of 
size,  and  the  illusion  of  depth. 
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perfection  of  ultrahigh-speed  tech¬ 
niques.  Operating  speeds  of  the 
order  of  30  kc,  entirely  practical  at 
the  present  time,  are  sufficiently 
high  to  make  machines  of  this  type 
valuable.  Furthermore,  many  of 
the  necessary  techniques  and  com¬ 
ponents  for  the  design  and  manu¬ 
facture  of  machines  for  medium- 
speed  business  use  are  either  now 
available  or  becoming  available. 
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Magnetic  Material 


One  of  the  newest  components, 
called  the  Static  Magnetic  Memory, 
should  permit  substantial  advances 
to  be  made  in  the  improvement  of 
computing  machinery  for  business 
and  industrial  applications.  The 
development  of  this  device  is  an 
outgrowth  of  a  discovery  by 
German  scientists  during  the  last 
war  of  permanorm  5000Z,  a  mate¬ 
rial  that  has  a  rectangular  hyster¬ 
esis  loop  of  low  coercive  force.  A 
similar  material  known  as  Delta- 
max  is  now  produced  in  this  coun¬ 
try  by  Allegheny  Ludlum  Steel 
Corp.  Howard  Aiken  of  the 
Harvard  Computation  Laboratory 
foresaw  the  possible  use  of  such  a 
material,  because  of  its  two  stable- 
state  characteristics,  as  a  means  of 
information  storage  in  large  scale 
digital  computers.  His  basic  idea 
has  been  implemented  and  carried 
out  during  the  past  two  years  by 
the  work  of  Dr.  An  Wang  and  Dr. 
Way  Dong  Woo. 

The  device  provides  permanent 
information  storage  comparable 
to  magnetic  drum  storage,  but 
independent  of  mechanical  mecha¬ 
nisms.  A  variable  information 
handling  rate  is  available  ranging 
from  zero  to  30,000  pulses  per 
second,  with  probable  future  in¬ 
creases  in  the  present  upper  limit. 
Pulse  storage  is  provided  without 


Piolotyp*  model  of  a  100-coro  (totic  ma^nottc  memory  unit  for  use  In  the  Mark  IV 
computer  at  Harvard  Computation  Laboratory  is  composed  of  four  verticoUy  stacked 
banks  of  magnetic  cores 


tABGE-SCALE  digital  calculating 
I  machines  have  made  many 
valuable  contributions  to  fields  in 
which  the  information  handled  is 
both  extensive  and  complex.  Typi¬ 
cal  applications  have  involved  the 
solution  of  complex  engineering 
and  mathematical  problems,  such 
as  the  evaluation  of  Fourier  series, 
the  numerical  solution  of  differen¬ 
tial  equations,  and  the  solution  of 
linear  systems. 

The  machines  used  in  this  type 
of  large-scale  information  handling 
are  characterized  by  high  cost; 
in  many  cases,  they  represent  ex¬ 
penditures  of  one-quarter  of  one 


million  dollars. 

Progress  made  in  this  field  has 
stimulated  thinking  concerning  the 
possible  application  of  less  costly 
electronic  computers  to  problems  of 
information  control  and  data-hand- 
ling  encountered  in  daily  operation 
of  business  and  industry.  The  high 
level  of  interest  is  indicated  by  the 
suggested  application  of  computers 
to  automatic  continuous  auditing, 
accounting  and  inventory  systems, 
and  automatic  vending  machines. 

Less  costly,  less  complex  and 
practical  machines  for  this  type  of 
business  and  industrial  use  cer¬ 
tainly  do  not  have  to  await  ultimate 


nr.ri^it  iJKgi 

innmnvi 


Magnetic  material  having  a  rectangular  hysteresis  loop  provides  information  storage 
independent  of  mechanisms,  variable  data-handling  rate  up  to  30,000  pps  and  pulse 
storage  without  power.  Aids  in  design  of  computing  machines  for  business  use 


power  being  required. 

The  static  magnetic  memory 
operates  essentially  as  a  magnetic 
trigger  pair,  which  requires  no 
vacuum  tubes  to  maintain  i>osition. 
The  trigger-pair  action  depends  on 
the  state  of  the  core  material  being 
represented  by  a  point  at  either  the 
top  or  bottom  of  the  hysteresis  loop, 
as  in  Fig.  1.  This  necessitates  the 
use  of  a  core  material  whose  hys¬ 
teresis  characteristics  approximate 
the  ideal  square  loop,  shown  in 
Fig.  1. 

Hyttensis  Curve 

The  hysteresis  curve  of  Delta- 
max,  Fig.  2,  shows  that  this  mate¬ 
rial  is  quite  suitable  for  this  appli¬ 
cation,  due  to  the  rectangularity  of 
its  loop.  Because  of  the  flat  top 
and  bottom  of  the  loop,  once  the 
core  is  saturated  in  a  given  direc¬ 
tion,  further  application  of  current 
pulses  that  tend  to  saturate  the  iron 
in  the  same  direction  will  cause  no 
further  change  in  flux,  and  there¬ 
fore  will  not  produce  any  pulses  in 
the  output  winding  of  the  core. 
However,  the  first  current  pulse  of 
an  opposite  polarity  that  occurs  will 
cause  an  extremely  large  change  in 
flux,  thereby  producing  a  pulse  in 


the  output  winding.  The  presence 
or  absence  of  a  pulse  is  thus  deter¬ 
mined  by  the  previous  history  of 
the  iron  core. 

With  several  cores  connected  as 
in  Fig.  3,  the  state  of  the  preceding 
core  can  be  transferred  from  that 
core  to  the  next,  provided  suitable 
rectifiers  are  added  to  the  basic 
circuit  to  prevent  the  backward  flow 
of  current  Rectifier  1  allows  the 
current  produced  in  the  output 
winding  of  the  first  core  to  enter 
the  input  winding  of  the  second 
core,  and  prevents  any  flux  gener¬ 
ated  in  the  input  winding  of  the 
second  core  from  returning  to  the 
output  winding  of  the  first  core. 

Rectifier  2  allows  all  current 
provided  by  the  output  winding 
of  the  first  core  to  enter  the 
second  core  and  provides  a  path  for 
the  current  from  input  winding  of 
the  second  core  to  be  dissipated  in 
the  resistor  instead  of  upsetting  the 
first  core.  By  alternately  pulsing 
the  advance  windings  of  even  and 
odd-numbered  cores  the  state  of  any 
core  relative  to  the  hysteresis  loop 
(Fig.  1)  may  be  transferred  to  the 
succeeding  core.  Typical  pulse  pat¬ 
terns  of  this  operation  are  shown  in 
Fig.  4. 


Magnetic  tape,  magnetic  drums, 
acoustic  delay  lines  and  other  de¬ 
vices  all  accomplish  a  similar  stor¬ 
age  function.  In  this  device,  after 
information  has  been  once  stored, 
the  cessation  of  power  leaves  the 
stored  information  unaffected. 
Furthermore,  signal  regeneration  is 
unnecessary,  for  the  device  can  con¬ 
tinually  store  and  circulate  the 
pulses  without  attenuation.  Funda¬ 
mentally,  the  static  magnetic  mem¬ 
ory  differs  from  functionally  similar 
devices  in  that  it  accomplishes  pulse 
storage  by  electrical  means  without 


SinqU  movnettc  cotM  an  ihewn  In  th*  CMilar  and  at  tha  il«bt  at  Mt  is  a  pdr  oi 
corss.  Ths  hollow  rirots  ponnil  stacUnq 
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employing  complex  vacuum-tube 
circuits,  in  a  manner  completely  in¬ 
dependent  of  the  mechanical  opera 
tion  found  in  some  of  the  other 
storage  devices. 

The  static  magnetic  memory  de¬ 
vice  has  already  proved  useful  as  a 
means  of  storing  information,  as  a 
means  of  transferring  information 


FIG.  3 — D»lay4is«  circuit  oi  two  corM 
par  digit 
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FIG.  4 — Flux  TOtsus  tint*  cunro  in  tho 
two-core  circuit.  At  (A),  inionnotion 
1010111010  U  displayed  at  a  rote  oi 
2.$  kc.  At  (B),  iniormation  0011101010 
is  shown  at  2S  kc 


FIG.  S — Advance  winding  pulsing  by 
means  oi  tube  plates.  Evennumbered 
core  adeonce  windings  ore  all  in  series 


FIG.  6 — Method  of  tronsierring  high¬ 
speed  pulses  on  magnetic  tape  to  a 
slow-speed  pulse  system 


between  systems  of  different  pulse 
rates,  as  a  counter  in  which  any 
configuration  of  pulses  may  be 
counted  or  circulated,  and  as  a 
means  of  transferring  information 
from  serial  form  to  parallel  form, 
or  vice  versa. 

Storing  Information 

Whenever  a  time  delay  of  any 
length  is  neces.sary  between  incom¬ 
ing  pulse  information  and  its  later 
use,  this  device  can  continuously 
cycle  or  dormantly  store  the  infor¬ 
mation  pulses  without  attenuation 
until  output  is  required.  In  its 
storage  function  it  is  particularly 
significant  that  the  device  requires 
no  power  to  retain  previously  stored 
pulses. 

Power  interruptions  or  neces¬ 
sarily  prolonged  periods  between 
input  and  output  of  pulsed  com¬ 
mands  or  data  thus  do  not  impose 
limits  on  the  storage  function  of 
the  static  magnetic  memory  for 
power  is  necessarj'  only  to  pulse  in¬ 
formation  in  or  out  of  the  device. 

One  group  is  using  these  devices 
as  a  means  of  storing  16-digit  deci¬ 
mal  numbers.  The  number  is  de¬ 
termined  by  the  presence  or 
absence  of  a  pulse.  The  static  mag¬ 
netic  memory  is  involved  in  the  re¬ 
lay  circuit  of  a  multiplier  capable  of 
obtaining  a  46-digit  product  of  two 
23-digit  factors.  The  equipment 
was  constiucted  by  the  staff  of  the 
Computation  Laboratory  of  Harv¬ 
ard  University  as  an  auxiliary  to 
the  IBM  Automatic  Sequence  Con¬ 
trolled  Calculator,  usually  known 
as  the  Mark  I. 

The  single  elements  may  also  be 
assembled  in  such  a  manner  that 
the  two  advancing  windings  are 
pulsed  from  the  plates  of  tubes, 
thereby  transferring  the  numbers 
in  or  out  of  a  given  register.  A 
simplified  schematic  illustrating 
this  arrangement  is  shown  in  Fig. 
5.  Any  pentode  type  that  Will  de¬ 
liver  160  ma  peak  plate  current  will 
operate  satisfactorily.  At  a  lower 
repetition  rate,  however,  more 
turns  of  wire  may  be  added  to  each 
core  and  correspondingly  smaller 
tubes  may  be  used. 

Systems  of  Different  Pulse  Rates 

A  second  broad  group  of  applica¬ 
tions  of  the  static  magnetic  mem¬ 
ory  involve  its  use  as  a  transfer 


medium  between  systems  of  differ¬ 
ent  pulse  input  and  output  speeds. 
This  means  that  the  device  operates 
essentially  as  a.  speed  transformer. 
Pulse  input  speeds  of  the  order  of 
25  kc  in  some  cases  might  be  of 
little  value  if  output  could  not  be 
effected  at  a  much  slower  speed,  as 
for  example,  to  operate  mechanical 
printing  devices  or  telegraphic  in¬ 
struments.  This  function  combined 
with  its  storing  ability  allows  the 
coupling  of  medium-frequency  puls¬ 
ing  systems  to  devices  of  much 
lower  operating  speeds  and  vice 
versa. 

A  system  employing  magnetic 
tape  fFig.  6)  illustrates  the  value 
of  a  linking  medium  between  sys¬ 
tems  of  different  pulse  rates.  While 
recording  on  the  tape  a  pulse  rate 
of  10  kc,  for  example,  may  be  very 
desirable,  yet  output  to  typewrit¬ 
ers,  solenoids  or  relays  is  imprac¬ 
tical  at  this  speed.  However,  this 
process  can  be  made  entirely  feasi¬ 
ble  by  means  of  a  rapid  input 
pulsed  into  the  static  magnetic 
memory  and  pulsed  out  at  the  de¬ 
sired  slower  speed. 

Conversely  the  same  is  true:  a 
relatively  slow  input  from  punched 
cards  or  some  mechanical  source 
may  be  read  out  of  the  static 
magnetic  memory  at  a  higher  speed 
appropriate  to  magnetic  recording 
on  tape.  Wherever  it  is  desirable 
to  use  a  relatively  high  input 
speed  to  the  device  while  a  differ¬ 
ent  output  rate  suitable  for  a 
mechanical  operation  is  '  required 
later,  (or  the  reverse  of  these  con¬ 
ditions),  this  device  can  find  many 
valuable  applications. 

Use  as  a  Counter 

The  static  magnetic  memory  pro¬ 
vides  a  means  of  accurately  record¬ 
ing  pulses  at  rates  up  to  25,000  per 
second.  In  this  application  the  de¬ 
vice  employs  no  complex  vacuum- 
tube  circuits,  requires  power  only 
for  circulation  and  none  for  storage 
of  pulses,  and  imposes  no  restric¬ 
tions  because  of  inherent  fragility. 
The  unit  may  be  applied  to  counting 
operations  ranging  from  those 
using  rapid  electronic  pulsing 
mechanisms  to  those  of  lower  speed 
machine  operations. 

To  be  used  in  this  manner  the 
static  magnetic  memory  uses  as  its 
input  a  single  information  pulse. 


no 
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The  number  of  advancing  pulsea 
that  have  been  applied  to  the  device 
is  determined  from  the  core  loca¬ 
tion  of  the  input  pulse.  For  ex¬ 
ample,  by  using  three  units  of  10 
cores  each  and  placing  one  pulse  in 
each  unit,  the  pulse  in  the  first  ring 
of  10  will  operate  a  second  ring  of 
10,  which  in  turn  can  operate  any 
other  familiar  counting  device.  An 
arrangement  of  this  sort  is  shown 
in  Fig.  7,  in  which  an  input  of 
25,000  pulses  per  second  fed  into  a 
series  of  three  units  of  10  cores 
each  operates  a  mechanical  count¬ 
ing  device  at  a  rate  up  to  25  pulses 
per  second. 

Use  of  the  static  magnetic 
memory  for  counting  purposes  al¬ 
lows  a  peak  counting  rate  of  25,000 
pulses  per  second,  in  its  present 
form.  Any  configuration  may  be 
cycled  continuously  by  the  device, 
and  at  this  speed  its  value  to  decade 
counters,  monitoring  operations, 
and  pulse  control  application  in 
general  is  apparent. 

Changing  Information 

An  additional  application  of  this 
device  lies  in  its  ability  to  change 
the  form  of  input  or  output  pulses. 
In  certain  instances,  because  of  the 
particular  circuit  conditions  in¬ 
volved,  it  is  highly  desirable  for 
operation  to  be  in  either  serial  or 
parallel  form.  For  example,  large- 
scale  digital  computers  utilize  input 
information  in  both  a  serial  and 
parallel  manner.  Furthermore, 
some  means  is  necessary  whereby 
the  parallel  output  of  a  computer 
can  be  shifted  to  the  serial  form 
required  if  the  information  is  to  be 
recorded  on  magnetic  tape.  Hence 
the  value  of  the  device  is  its  capa¬ 
bility  of  changing  input  or  output 
pulses  from  one  form  to  the  other. 

By  connecting  gating  circuits  to 
every  other  core  that  makes  every 
pulse  obtainable  through  the  unit 
(Fig.  8A)  information  may  be  in¬ 
troduced  and  transmitted  in  either 
a  serial  or  parallel  manner. 


Complal*  eiqht-cor*  unit  mountad  on  a  20-pin  pluq-ln  IXIM 


methods  for  handling,  processing 
and  controlling  the  expensive  and 
fragile  core  material.  For  example, 
difficulty  was  encountered  in  main¬ 
taining  proper  curvature  in  Delta- 
max  strips  0.001-inch  thick,  so  that 
the  essential  hy^teretic  character 
of  the  material  would  remain  unal¬ 
tered.  In  addition,  inherent  fragil¬ 
ity  of  the  material  necessitated 
painstaking  handling.  For  these 
reasons  an  almost  shadowless  light¬ 
ing  bench  was  designed  and  built, 
at  which  specialized  assemblers 
work  in  rotating  short  periods. 

Unit  assembly  is  simplified  and 
made  rapid  by  the  design  of  indivi¬ 
dual  cores.  A  central  tubular  rivet 
A  major  problem  in  the  manufac-  in  the  individual  unit  allows  them 
ture  of  this  device  involved  the  de-  to  be  stacked  about  a  central  rod 
velopment  of  special  techniques  and  into  lines  of  any  feasible  length, 

from  a  small  8-core  unit  up  to  34 

■  . .  .  and  100  core  banks.  Adaptation  to 

fSSif  -*1  /  \  /  \  particular  circuit  requirements 

)\  '  '  '  '  '  [  \  thus  has  been  anticipated,  while 

““  OBThiT  ease  of  interconnection  is  provided 
Ml  A.  A  A  A  means  of  simple  jumper  connec¬ 

tions  between  accessible  solder 
terminals.  The  manufacturing  de¬ 
sign  also  incorporates  the  advant¬ 
ages  of  plug-in  unit  construction, 
by  the  addition  of  a  20-pin  plug-in 
base. 

The  authors  wish  to  acknowledge 
the  valuable  help  and  co-operation 
given  by  Howard  Aiken,  Director 
of  the  Harvard  Computation  Labor¬ 
atory,  Harvard  University,  Cam¬ 
bridge,  Hass. 
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A  gating  circuit  for  this  purpose 
is  shown  in  Fig.  8B.  Since  each 
core  can  have  an  output  of  approxi¬ 
mately  10  volts,  satisfactory  opera¬ 
tion  of  the  circuit  is  accomplished 
by  using  a  type  6AS6  tube.  By  the 
addition  of  special  windings  to  the 
cores  of  the  device,  the  output  volt¬ 
age  can  easily  be  increased  to  a 
magnitude  of  SO  volts.  This  is 
sufficient  voltage  to  bias  and  fire  a 
typical  2D21  thyratron  in  a  reason¬ 
ably  short  time,  and  leads  to  relay 
operation  such  as  that  used  in  the 
Harvard  multiplier  previously  men¬ 
tioned. 
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FIG.  S — Cora  conaocthnu  ioi  rarkil- 
porallol  transiormotion.  and  doloy-llao 
output  dicuM  ior  llila  puipooo 
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FIG.  1 — ^Typical  ■cmpUng  loyonl  ioi 
thr*«  aynchro  tranamlttait 


FIG.  2 — NIoaty-iiaqTa*  diaplocamant 
allmlaotM  ItO-daqraa  omblgiilty 


By  JEROME  CORWIN  and  SAMUEL  ADLER 

Bignal  Corp»  Bngkutrtiig  Laboratory 
Fort  Monmoath,  Seu  Jtrtey 


ONE  SERIOUS  LIMITATION  tO  the 
use  of  multi-synchro  sampling 
systems  for  industry  is  the  ambig¬ 
uity  introduced  by  the  occurrence  of 
null  voltages  at  both  zero  and  180- 
degree  displacements.  The  circuit 
described  eliminates  this  180-degree 
ambiguity  factor,  and  enables  a 
single  receiving  unit  to  sample  the 
outputs  of  a  number  of  synchro 
transmitters. 

The  receiving  unit  contains  one 
synchro  differential  for  each  syn¬ 
chro  transmitter.  These  synchro 
differentials  are  mechanically 
coupled  to  the  shaft  of  a  motor 
which  rotates  them  from  a  fixed 
reference  position  in  a  prede¬ 
termined  direction  and  at  a  given 
speed.  As  each  synchro  differential 
comes  within  two  degrees  of  the 
angular  position  of  its  correspond¬ 
ing  synchro  transmitter,  to  which  it 
is  coupled  electrically,  a  single  one- 
tube  circuit  operates  a  relay  wbicb 
causes  the  synchro  data  to  be 
sampled  at  that  point.  The  sampling 
process  is  repeated  as  each  synchro 
differential  reaches  a  position  cor¬ 
responding  to  its  transmitter. 

The  circuit  eliminates  ambiguity 
by  employing  two  synchro  voltages 
whose  amplitude  envelopes  are  dis¬ 
placed  90  degrees.  The  amplitude 
of  one  of  these  voltages  is  used  for 
switching  when  the  angular  differ¬ 
ence  is  within  two  degrees  of  zero 


or  180  degrees  (which  is  approxi¬ 
mately  equivalent  to  two  volts  in 
synchro  voltage)  ;  the  phase  of  the 
other  voltage  is  used  to  differentiate 
between  the  zero  and  180-degree 
positions  by  having  its  phase  com¬ 
pared  to  that  of  a  reference  voltage. 
The  reference  voltage  is  the  synchro 
excitation  voltage. 

Figure  1  illustrates  the  switching 
arrangements  for  sampling  three 
synchro  transmitters.  The  motor 
control  can  be  any  one  of  a  number 
of  devices  which  will  start  and  stop 
the  motor  or  cause 'the  motor  to 
slave  the  synchro  transmitter  if  an 
additional  synchro  control  trans¬ 
former  and  a  servoamplifier  are 
available.  The  synchro  transformer 
is  coupled  and  indexed  in  the  same 
manner  as  are  the  synchro  differ¬ 
entials;  however,  only  one  trans¬ 
former  is  required  for  each  data 
receiver  unit. 

Synchro  Voltages 

In  order  to  explain  how  the  two 
synchro  voltages  are  obtained,  the 
transfer  of  synchro  voltage  data 
from  one  synchro  transmitter  to  the 
switching  circuit  is  described.  Syn¬ 
chro  excitation  is  supplied  to  the 
transmitter  whose  output  windings 
send  data  to  the  s}rnchro  differen¬ 
tial.  The  output  of  the  differential 
is  connected  to  a  Scott-T  type  re¬ 
sistor  network'  which  supplies  the 
two  desired  synchro  voltages  whose 


FIG.  3 — SwItcUag  circuit  MnrM  a  number  oi  lyacliro  combbiertloa* 


amplitude  envelopes  are  displaced 
90  degrees.  It  should  be  noted  that 
these  voltages  are  identical  in  ampli¬ 
tude  and  form,  and  that  they  re¬ 
verse  180  electrical  degrees  in  phase 
at  each  null-voltage  point.  If  a 
special  resolver  synchro  were  avail¬ 
able  having  a  delta-wound  stator 
and  a  dual-wound  rotor  with  coils 
spaced  90  degrees  apart,  the  Scott-T 
network  would  not  be  necessary. 

The  two  synchro  voltages  have 
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SWITCHING  CIRCUIT 


One-tube  circuit  enables  a  single  receiving  unit  to  sample  tbe  outputs  from  a  number  of 
synchro  transmitters  automatically  and  without  the  ambiguity  caused  by  the  appearance 
of  null  voltages  at  both  zero  and  180-degree  angular  displacements 


been  designated  as  the  gate  voltage 
and  control  voltage  and  Fig.  2  illus¬ 
trates  the  angular  relationship  be¬ 
tween  i^ase  and  amplitude  for  a 
revolution  of  the  synchro  transmit¬ 
ter  with  respect  to  its  synchro  dif¬ 
ferential.  The  choice  as  to  which 
voltage  is  gate  and  which  is  control 
is  completely  arbitrary.  It  can  be 
seen  from  these  curves  that  at  one 
null-voltage  position  of  the  control 
voltage,  the  gate  voltage  has  maxi¬ 
mum  amplitude  and  is  180  electrical 
degrees  out  of  phase  with  the  refer¬ 
ence  voltage;  while  the  other  null- 
voltage  position  occurs  when  the 
gate  again  has  maximum  amplitude 
but  is  in  phase  with  the  reference 
voltage.  Although  the  phase  rela¬ 
tionship  illustrated  is  true  theoret¬ 
ically,  actually  there  is  electrical 
phase  shift  of  the  excitation  volt¬ 
age  caused  by  the  synchros  and  the 
Scott-T  network.  A  simple  phase- 
shift  network  compensates  for  the 
shift  and  gives  the  desired  phase 
relationship. 

Switching  Circuit 

The  switching  circuit  developed 
was  designed  around  a  single  6SN7 
and  a  standard  two-speed  servo 
switching  relay,*  as  shown  in  Fig. 
3. 

The  first  half  of  the  tube  is  used 
to  differentiate  between  the  two 
null-voltage  positions  of  the  synchro 
transmitter.  The  gate  voltage  is 
fed  to  the  grid,  after  the  proper 
amount  of  electrical  phase  shift, 
and  the  reference  voltage  is  fed  to 
the  plate  through  a  2-to-l  isolation 
transformer.  When  the  gate  volt¬ 
age  is  in  phase  with  the  reference 
voltage  the  first  half  of  the  tube 
conducts,  thus  supplying  bias  to  the 
grid  of  the  second  half  of  the  tube 
by  current  flow  through  This 
grid  bias  is  sufficient  to  keep  the 
second  half  of  the  tube  conducting 
over  the  major  portion  of  the  time 


during  which  the  gate  voltage  is  in 
phase  with  the  reference  voltage. 

The  control  voltage  is  fed  directly 
to  the  grid  of  the  second  half  of  the 
tube.  Since  only  the  amplitude  of 
this  voltage  determines  conduction, 
and  since  the  gate  voltage  is  avail¬ 
able  over  a  wide  angle,  no  electrical 
phase  shift  is  required  on  the  con¬ 
trol  voltage.  When  the  second  half 
of  the  tube  conducts,  it  energizes 
the  relay  which  does  the  actual 
switching  required  for  sampling. 
Switching  occurs  only  when  this  re¬ 
lay  is  de-energized. 

When  the  control  voltage  ampli¬ 
tude  is  less  than  two  volts  and  the 
gate  voltage  is  in  phase  with  the 
reference  voltage  (this  is  equivalent 
to  an  angular  difference  of  180d=2 
degrees),  the  cathode  circuit  of  the 
first  half  of  the  tube  supplies  suffic¬ 
ient  grid  bias  to  keep  the  second 
half  of  the  tube  conducting.  This  is 
shown  in  Fig.  2  as  false  zero.  The 
relay  remains  energized  and  no 
switching  occurs. 

The  control  voltage  is  again  below 
two  volts  at  an  angular  difference 
close  to  true-zero  degrees.  Here  the 
gate  voltage  is  180  electrical  degrees 
out  of  phase  with  the  reference  volt¬ 
age,  thus  the  first  half  of  the  tube 
cannot  conduct  and  no  bias  is  sup¬ 
plied  to  the  second  half  of  the  tube. 
Since  the  control  voltaj^  is  below 
two  volts  and  no  grid  bias  is  avail¬ 
able,  the  second  half  of  the  tube  is 
cut  off  and  the  relay  is  de-energized. 
Switching  occurs  at  this  point 
which  is  the  true  zero. 

Components 

The  detail  component  design  of 
the  circuit  is  based  on  the  use  of  the 
simplest  types  available  in  order  to 
keep  the  size  and  number  of  com¬ 
ponents  to  a  minimum  while  obtain¬ 
ing  reliable  operation.  Component 
values  and  descriptions  are  indi¬ 
cated  on  the  circuit  diagram.  Re¬ 


sistors  Ri,  and  Rt  form  the  Scott- 
T  resistor  network  for  90  degrees 
envelope  shifting.  Variable  R,  is 
adjust^  for  accurate  90-degree 
shift.  Resistor  R,  and  capacitor  Ci 
are  used  to  make  up  for  the  elec¬ 
trical  phase  shift  caused  by  the  syn¬ 
chros  and  the  Scott-T  resistor  net¬ 
work.  A  phase  shift  of  approxi¬ 
mately  45  degrees  is  required  to 
bring  the  gate  voltage  in  phase  with 
the  reference  voltage. 

Transformer  T,  is  a  standard  2- 
to-1  isolation  transformer  used  to 
supply  plate  reference  voltage  to  the 
first  half  of  the  6SN7.  Resistor  R, 
sets  the  proper  grid-bias  voltage  on 
the  second  half  of  the  6SN7  when 
the  control  voltage  drops  below  two 
volts  and  the  first  half  is  conduct¬ 
ing.  The  switching  relay  contains 
a  full-wave  dry  disk  rectifier  and  a 
d-c  relay  coil.  A  standard  power 
supply  capable  of  supplying  20  ma 
at  250  volts  furnishes  B-|-  voltages 
for  each  switching  circuit. 

Voltage  and  current  measure¬ 
ments  have  indicated  that  ail  com¬ 
ponents  are  operated  in  their  safe 
region.  The  switching  circuit  does 
not  load  the  synchro  data  circuit, 
and  the  synchro  wave  shape  has 
only  a  slight  amount  of  distortion 
which  will  not  affect  the  accuracy 
of  the  one-speed  data  used.  The 
phase-shift  network  used  to  com¬ 
pensate  for  synchro  electrical  phase 
shift  was  satisfactory  for  the 
sampling  method  used;  however, 
adjustment  may  be  required  if  the 
transmission  medium  introduces  a 
different  amount  of  phase  shift.  The 
circuit  is  stable  and  not  critical  in 
adjustment  or  operation  nor  are  any 
special  components  required. 
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IMPROVED  VERTICAL 


FIG.  1 — Block  diagram  oi  lystom  ior  producing  itoop-irontod  puUoo 


FIG.  2 — WoToiorma  of  compooito  tyne  input  and  chongai  produced  bj  the  iTstom 


Table  I — Operating  Characteristics 


Inpul  Pvdta 

Output  PuUes 

Amplitude 

40  V,  peak 

55  V,  peak 

Polarity 

positive 

positive 

Rise  time 

0.8  psec 

0.9  ^isec 

Decay  time 

0.7  psec 

1.1  /isec 

Pulae  width 

27  and  S  iiaec 

4.8  /laec 

Pulse  flatness 

better  than  2% 

Keying  frequency 

60  cps 

Repetition  frequency 

31,500  pps 

31,500  pps 

Number  of  pulses 

6 

Threshold  levri 

17.5  peak  sync  input 

Interference  components 
on  pulse  baseline 

1.5  V,  p-p,  approx 

By  ROBERT  C.  MOSES 

Sylvania  EUetric  Products  luc. 
Flushing,  Sew  York 


The  RELATIVELY  POOR  perform¬ 
ance  of  vertical  sync  circuits  is 
indicated  by  the  difflculty  often  en¬ 
countered  in  obtaining  accurate  and 
stable  interlace  free  of  drift,  line 
pairing  and  the  necessity  for  fre¬ 
quent  and  critical  adjustment  of 
television  receivers. 

With  a  few  exceptions,  present 
vertical  S3rnc  circuits  are  essentially 
unchanged  from  those  used  in  re¬ 
ceivers  of  prewar  vintage.  Many 
of  the  shortcomings  of  these  sys¬ 
tems  come  about  as  a  result  of  the 
method  used  for  segregation  of  the 
vertical  sync  pulses  from  the  com¬ 
posite  sync  signal.  Almost  without 
exception,  this  is  performed  by  re¬ 
sistance-capacitance  integration  or 
equivalent  means. 

Integration  with  a  resistance- 
capacitance  network  having  a  time 
constant  suitable  for  complete 
elimination  of  the  horizontal  pulses 
produces  a  slowly  rising  serrated 
wavefront  which  reaches  its  maxi¬ 
mum  amplitude  in  approximately 
190  microseconds.  Because,  with 
sync  pulses  of  this  shape,  the  trig¬ 
gering  point  of  the  vertical  deflec¬ 
tion  oscillator  is  not  positively  de¬ 
termined  with  respect  to  time,  stable 
and  carefully  controlled  operating 
conditions  of  the  latter  are  re¬ 
quired  if  accurate  interlacing  is  to 
be  maintained. 

Improved  Rise  Time 

A  material  improvement  in  both 
vertical  sync  stability  and  interlace 
performance  would  result  were  the 
triggering  pulses  steep-fronted  and 
of  fairly  large  amplitude.  More¬ 
over,  if  a  circuit  responsive  only 
to  pulses  of  greater  than  a  certain 
duration  were  placed  between  the 
sync  clipper  and  the  vertical  deflec¬ 
tion  circuits,  both  horizontal  pulses 
and  short-duration  noise  pulses 
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SYNCHRONIZING  SYSTEM 

Positive  interlace,  freedom  from  line  pairing  and  increased  noise  immunity  without 
critical  adjustments  result  from  use  of  large-amplitude  steep-fronted  pulses  for  vertical 
synchronization.  The  pulses  are  derived  from  a  simple  circuit  containing  a  germanium 

diode  and  a  single  triode 


occurring:  during  the  field  scanning 
interval  would  be  rejected  and  the 
noise  immunity  of  the  entire  sys¬ 
tem  improved. 

The  circuit  to  be  described  per¬ 
forms  the  fpnctions  of  pulse 
segregation,  amplification,  limiting, 
and  sharpening,  to  yield  a  series 
of  large-amplitude,  steep-fronted 
pulses  in  rigidly  controlled  phase 
relationship  to  the  transmitted  ver¬ 
tical  sync  signal. 

Theory  of  Operation 

Figure  1  shows  a  block  diagram 
of  the  improved  sync  system,  while 
Fig.  2  indicates  the  significant' 
waveforms  drawn  against  a  relative 
time  scale. 

Part  A  of  Fig.  2  is  a  section  of 
the  standard  sync  signal  at  a  time 
corresponding  to  the  end  of  one 
interlaced  field,  and  shows  the  last 
two  horizontal  sync  pulses,  twelve 
equalizing  pulses  and  six  vertical 
sync  pulses.  The  approximate  dura¬ 
tions  of  these  pulses  are  5  /tsec, 
2.6  /isec  and  27  /isec  respectively. 

The  mixed  line,  equalizing,  and 
field  sync  pulses  are  applied  in  posi¬ 
tive  polarity  to  a  resistance-capaci¬ 
tance  differentiating  network  hav¬ 
ing  a  carefully  chosen  time  con¬ 
stant.  The  network  passes  with 
negligible  attenuation  the  leading 
and  trailing  edges  of  all  pulses. 
Charge  storage  in  the  capacitor 
during  the  pulse  interval,  however, 
introduces  an  appreciable  droop  in 
the  flat  top  of  each  pulse,  and  causes 
the  trailing  edge  to  undershoot  the 
pulse  base  line.  It  can  be  shown 
that  the  amplitude  of  the  under¬ 
shoot  is  a  function  of  both  the 
width  of  the  applied  pulse  and  the 
time  constant  of  the  network. 

For  a  single-stage  resistance- 
capacitance  network,  the  amplitude 


of  the  undershoot  may  be  expressed 
by: 


where  E  =  amplitude  of  pulse 
undershoot,  V  =  amplitude  of  ap¬ 
plied  pulse,  t  =  width  of  applied 
pulse  in  /jisec,  RC  =  time  constant 
of  network  in  ohms-/if,  and  •  = 
2.71828,  the  base  of  natural 
logarithms. 

For  a  cascaded  network  contain¬ 
ing  n  identical  stages, 

_ r  1  to  •  clow 

The  equations  relate  the  ampli¬ 
tude  of  the  pulse  undershoot  to 
that  of  the  applied  pulse,  and  are 
strictly  valid  only  where  the  net¬ 
work  is  driven  from  a  zero-imped¬ 
ance  generator,  and  is  terminated 
by  an  infinite  impedance. 

In  a  practical  case,  the  source 
and  terminating  impedances  may 
vary  over  wide  limits.  Use  of  a 
cascaded  multistage  network  re¬ 
duces  the  effect  of  variations  in  the 
former  by  making  the  output  wave¬ 
form  less  dependent  upon  the  char¬ 
acteristics  of  the  generator. 

The  composite  sync  signal  is 
passed  through  a  two-stage  resist¬ 
ance-capacitance  network,  each 
stage  of  which,  neglecting  the  term¬ 
inating  impedances,  has  a  time  con¬ 
stant  equal  to  the  width  of  one 
vertical  sync  pulse  or  27  ^isec. 

The  effective  constants  of  the 
network  are  then  such  that  the 
undershoot  amplitudes  become 

(V-O.mV)  -0.8MVfocUie 
vertical  pulaea,  and 

E.-  (K- 0.706V)  -0.296V  for  the 
i-iime  horiiODtal  pulaea 

where  E,  is  the  amplitude  of  the 
undershoot  developed  across  the 


final  resistive  element.  For  con¬ 
venience  in  terminology,  these 
undershoots  may  be  called  inverse 
pulses. 

The  ratio  of  amplitudes  of  the 
inverse  vertical  to  inverse  horizon¬ 
tal  pulses  is  approximately  2.9  to  1. 
For  equalizing  pulses  and  noise 
pulses  of  duration  shorter  than  5 
/isec,  this  amplitude  ratio  is  in¬ 
creased. 

Amplitude  Selector 

The  output  of  the  resistance-ca¬ 
pacitance  network  consists  of  posi¬ 
tive-going  high-frequency  com¬ 
ponents  of  the  applied  sync  signal, 
together  with  the  inverse  vertical, 
inverse  equalizing,  and  inverse  hor¬ 
izontal  pulses  in  the  opposite  polar¬ 
ity.  This  waveform,  shown  in 
Figure  2B,  is  applied  to  the  cathode 
of  a  biased  diode  amplitude  selector. 

The  cathode  of  the  amplitude 
selector  diode  is  maintained  at  a 
fixed  positive  potential  with  respect 
to  its  anode,  and  is  nonconductive 
both  for  positive-going  input  sig¬ 
nals  and  for  negative  signals  of 
small  amplitude.  The  positive 
cathode  bias  is  adjusted  to  be  some¬ 
what  greater  than  the  peak  ampli¬ 
tude  of  the  inverse  horizontal 
pulses.  The  latter,  together  with 
the  inverse  equalizing  pulses  and 


FIG.  3 — Conplela  drenU  oonloiiis  a 
cryaied  diode  and  Mode  tuba 
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any  short-duration  noise  pulses,  are 
therefore  rejected  by  the  diode. 

During  the  vertical  sync  pulse 
interval,  the  higher  amplitude  in¬ 
verse  vertical  pulses  developed  by 
the  network  drive  the  diode  into 
conduction.  As  shown  in  Fig.  2C, 
a  series  of  six  steep-fronted  nega¬ 
tive  pulses  occurring  in  time  coin¬ 
cidence  with  the  trailing  edges  of 
the  applied  vertical  sync  pulses  ap¬ 
pear  at  the  anode  of  the  amplitude 
selector  diode.  These  have  dura¬ 
tions  approximately  equal  to  the 
width  of  the  serrations  in  the  verti¬ 
cal  sync  block,  4.7  fisec,  and  a  recur¬ 
rence  rate  of  31,500  pps,  twice  the 
line  scanning  frequency. 

Pulse-Widih  Gate 

From  the  above  discussion,  it  is 
apparent  that  the  combination  of 
the  R-C  network  and  amplitude  se¬ 
lector  function  as  a  pulse-width 
actuated  gate,  developing  pulses  at 
its  output  only  when  the  input 
pulse  duration  exceeds  a  certain 
fixed  value.  Particularly  effective 
pulse-width  discrimination  is  ob¬ 
tained  if  the  applied  pulses  are 
squared  and  amplitude  stabilized, 
as  is  generally  the  case  in  a  prac¬ 
tical  receiver  application. 

The  negative-going  inverse  ver¬ 
tical  pulses  at  the  anode  of  the 
diode  are  applied  to  the  input  of  a 
triode  pulse  amplifier,  the  operat¬ 
ing  conditions  of  which  are  such 
that  pulse  limiting  and  sharpening 
takes  place.  Because  the  grid  is 


returned  through  a  high  resistance 
to  the  plate  supply,  it  assumes  a 
very  slightly  positive  potential  with 
respect  to  the  grounded  cathode. 
This  assures  conduction  of  the  tube 
in  the  absence  of  signal. 

With  the  grid  slightly  above 
ground,  a  very  effective  clamping 
action  takes  place  at  the  input  of 
the  pulse  amplifier.  The  grid  is 
prevented  from  being  driven  more 
positive,  thus  assisting  materially 
in  rejecting  any  positive-going 
high-frequency  sync  pulse  com¬ 
ponents  which  may  leak  through 
the  amplitude  selector.  At  the 
same  time,  the  d-c  axis  of  the  pulse 
is  restored  and  held  rigidly  near 
ground  potential. 

Since  the  peak  amplitude  of  the 
inverse  vertical  pulses  applied  to 
the  pulse  amplifier  is  more  than 
sufficient  to  drive  the  grid  to  cutoff, 
the  final  inverted  output  pulses  at 
the  plate  are  squared  and  sharply 
clipped  at  the  same  level.  The  tube 
therefore  acts  as  a  limiter  in  both 
positive  and  negative  directions. 

The  pulse  train  of  Fig.  2D  be¬ 
comes  the  final  vertical  synchroniz¬ 
ing  signal,  the  amplitude  of  which 
may  be  made  as  large  as  desired, 
and  the  rise  time  of  which  is 
limited  only  by  the  bandwidth  of 
the  preceding  video  amplifiers  and 
sync  auxiliaries  of  the  receiver. 

Circuit  Details 

Figure  3  shows  the  complete 
schematic  diagram  of  the  system. 


Capacitors  C,  and  C„  together  with 
resistors  R„  Rt  and  R,  comprise  the 
two-stage  differentiating  network. 
The  values  of  these  components  are 
such  that  each  stage  of  the  network 
has  the  required  27-/isec  time  con¬ 
stant.  Resistors  R.  and  R,  also 
serve  as  a  voltage  divider  across 
the  B  supply,  and  maintain  the 
cathode  of  the  amplitude  selector 
diode  at  a  suitable  positive  poten¬ 
tial. 

The  amplitude  selector  is  a  type 
1N54  germanium  diode.  This  type 
is  characterized  by  high  forward 
conductance  together  with  imusu- 
ally  high  resistance  in  the  reverse 
direction,  that  is,  with  the  cathode 
positive.  Materially  improved  oper¬ 
ation  of  the  circuit  is  obtained  with 
a  germanium  diode  in  this  position, 
since  the  extremely  low  interelec¬ 
trode  capacitance  of  l-fi/nf  greatly 
reduces  feed-through  of  undesired 
high-frequency  components  existing 
at  the  output  of  the  differentiator. 
In  addition,  the  increased  conduct¬ 
ance  afforded  by  the  germanium 
diode  provides  a  substantially 
higher  pulse  amplitude  across  the 
relatively  low  grid-cathode  imped¬ 
ance  of  the  pulse  amplifier.  This 
improves  the  limiting  action  of  the 
latter  at  low  signal  levels. 

The  circuit  constants  have  been 
selected  for  a  supply  voltage  of  -1-136 
volts,  and  an  input  pulse  peak  amp¬ 
litude  of  40  volts.  Inasmuch  as  re¬ 
sistors  Rt  and  R,  provide  a  positive 
bias  of  15  volts  at  the  cathode  of 
the  amplitude  selector  diode,  the 
circuit  as  a  whole  has  a  threshold 
of  operation  somewhat  above  this 
level  of  input  sync  pulse.  Since  up¬ 
ward  of  30  volts  are  generally  avail¬ 
able  at  the  output  of  the  final  sync 
amplifier,  this  threshold  lies  con¬ 
siderably  below  the  video  level  at 
which  a  picture  having  satisfactory 
contrast  is  obtained. 

Triode  Vi  operates  as  a  pulse 
limiter  and  sharpener,  with  a  volt¬ 
age  gain  of  slightly  over  five  times. 
The  relatively  low  plate  load  re¬ 
sistance,  5,600  ohms,  affords  ade¬ 
quate  amplifier  response  to  pulses 
having  rise  times  as  short  as  one 
microsecond. 

Although  a  substantial  improve¬ 
ment  in  pulse  rise  time  could  have 
been  effected  by  inductive  peaking 
in  the  plate  circuit,  this  was  not 
considered  sufficiently  advantage- 
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ous  to  warrant  the  additional  cir¬ 
cuit  complication. 

Connection  to  Oscillator 

Fitrure  4  is  the  schematic  dia¬ 
gram  of  a  typical  vertical  deflection 
circuit  of  the  b'ocking-oscillator 
type,  together  with  the  vertical 
pulse  separator  system  described. 
The  preferred  method  of  connection 
between  the  two  is  shown.  The 
secondary  of  the  blocking  oscillator 
transformer  T,  is  effectively  a  part 
of  the  plate  load  of  F„  and  acts  to 
further  shape  the  sync  pulses  as 
well  as  to  retain  their  sharp  lead¬ 
ing  edges. 

Because  the  plate  resistance  of 
V,  in  parallel  with  its  load  resist¬ 
ance  represents  an  effective  imped¬ 
ance  of  only  a  few  thousand  ohms 
in  series  with  the  a-c  grid  return  of 
the  oscillator,  including  the  pulse 
amplifier  as  a  portion  of  the  oscil¬ 
lator  circuit  in  no  way  affects 
normal  operation  of  the  latter.  In¬ 
jection  of  sync  in  this  manner 
offers  the  further  advantage  of  ex¬ 
treme  simplicity. 

Sync  Amplitude 

The  peak  amplitude  of  vertical 
sync  pulse  developed  at  the  plate  of 
F,  depends  upon  the  effective  sup¬ 
ply  voltage  at  the  junction  of  R,  and 
R,.  Although  a  maximum  of  55 
volts  of  sync  is  available  if  R,  were 
omitted,  it  may  in  some  cases  be 
found  that  more  satisfactory 'opera¬ 
tion  of  the  blocking  oscillator  itself 
will  be  obtained  with  peak  sync 
amplitudes  of  10  or  15  volts. 

The  network  consisting  of  C,  and 
R,  provides  a  means  of  adjusting 
the  output  pulse  amplitude  without 
affecting  the  pulse  rise  time;  R, 
and  C,  also  supply  a  measure  of 
decoupling  at  the  plate  of  the  pulse 
amplifier.  The  time  constant  of 
this  network  should  be  long  with 
respect  to  the  field  repetition 
period,  and  in  general  should  be  not 
less  than  0.05  second. 

With  component  values  indicated 
in  Fig.  4,  the  pulse  amplifier  oper¬ 
ates  at  a  quiescent  plate  voltage  of 
35  volts  and  a  plate  current  of  2.9 
ma.  Under  these  conditions,  the 
tube  develops  between  12  and  15 
volts  of  sync  pulse  across  the  plate 
load,  and  requires  but  4  volts  of 
negative  swing  at  the  grid  for  com¬ 
plete  limiting. 


Pulse  segregation  with  a  system 
of  this  type  has  several  additional 
advantages.  Vertical  synchronizing 
with  pulses  whose  leading  edges 
have  a  large  time  rate  of  change 
greatly  minimizes  interlace  insta¬ 
bility  and  eliminates  the  necessity 
for  critical  adjustment  of  the  verti¬ 
cal  oscillator  frequency  during  and 
after  warmup.  The  resulting  ac¬ 
curacy  of  synchronizing  is  not 
nearly  so  dependent  upon  maintain¬ 
ing  a  constant  amplitude  of  applied 
sync  pulses  as  is  that  obtained  with 
the  usual  R-C  integrator  system. 
This  is  because  the  shape  of  the 
final  triggering  pulse  is  completely 
independent  of  the  input  pulse 
amplitude  over  a  very  wide  range. 
Rigid  control  of  the  latter  is  not  so 
essential. 

Integrator  sync  systems  require 
that  conditions  before  and  after 
transmission  of  the  broad-topped 
vertical  sync  pulses  in  the  com¬ 
posite  sync  signal  be  identical  for 
odd  and  even  line  fields.  This  neces¬ 
sitates  the  insertion  of  two  groups 
of  six  equalizing  pulses.  Because 
the  method  of  pulse  segregation 
described  does  not  depend  upon 
integration,  the  equalizing  pulses 
are  unnecessary.  This  suggests 
that  a  degree  of  simplification  could 
be  effected  in  the  composite  sync 
signal. 

An  improvement  in  noise  immun¬ 
ity  in  the  vertical  sync  circuit  may 
be  realized,  because  short-duration 
noise  pulses  which  occur  during  the 


field  scanning  interval  will  affect 
the  circuit  in  exactly  the  same  man¬ 
ner  as  normal  horizontal  sync 
pulses  and  will  be  rejected  by  the 
amplitude  selector.  Such  noise  re¬ 
jection  increases  the  vertical  sync 
stability  of  the  receiver  under  ad¬ 
verse  noise  conditions,  and  virtu¬ 
ally  eliminates  frame  splitting  and 
picture  roll. 

Operating  Data 

The  major  electrical  operating 
characteristics  of  the  circuit  are 
shown  in  Table  I.  Figure  5  shows 
scale  waveform  tracings  taken  at 
significant  points  throughout  the 
system.  These  were  obtained  di¬ 
rectly  from  a  Tektronix  model 
511-A  wide-band  oscilloscope.  To 
permit  more  accurate  measure¬ 
ments,  resistor  R,  of  Fig.  4  was 
temporarily  shorted  out,  allowing 
maximum  amplitude  of  output 
pulse  to  be  developed. 

All  data  are  taken  with  a  simu¬ 
lated  sync  signal  consisting  of 
keyed  27-;isec  and  5-/isec  pulse 
trains.  The  pulse  repetition  fre¬ 
quency  and  keying  frequency  are 
31,500  pps  and  60  cps  respectively. 

Measurements  were  made  with  a 
plate  supply  voltage  of  135  volts 
and  the  total  current  was  10.7  ma 
with  R,  removed. 

The  author  acknowledges  with 
thanks  the  valuable  assistance  of 
M.  C.  Pease  of  Sylvania  Electric 
Products  Inc.  in  the  preparation  of 
this  paper. 
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fig.  1 — S«tnp  oi  tho  Bnt  Tordoa  ol 
Iho  twin-loiM  sritoiii  ior  Iho  camoro 


rangement  illustrated  herewith. 

The  twin-lens  system  was  found 
to  be  superior  to  the  beam  splitter 
because  the  optical  quality  of  the 
individual  images  was  greatly  im¬ 
proved  and  the  image  overlap  in  the 
center  was  reduced.  Figure  1  shows 
a  diagrammatic  sketch  of  the  twin 
lenses  and  mirrors  that  were  used. 

In  the  first  version  of  the  twin- 
lens  system,  two  105-mm  lenses 
were  mounted  three  inches  between 
centers.  The  lenses  were  arranged 
so  that  they  would  be  slightly 
rotated  about  a  vertical  axis  and 
be  converged  on  a  nearby  object. 

At  the  receiving  end  of  the  sys¬ 
tem,  the  two  images  appear  side  by 
side  on  the  face  of  a  standard  pic¬ 
ture  tube.  The  right-eye  view  is  on 
the  left  side  and  the  left-eye  view 
on  the  right  side  as  the  observer 
views  the  face  of  the  receiving  tube. 
See  Fig.  2.  This  transposition  of 


Stereo  Televiaion  for  Remote  Control 


By  H.  R.  Johnston  C.  A.  Hexmanson  and  H.  L.  Huu. 

Remote  Control  Engineering  Divieion 
Argonne  National  Laboratory 
Chicago,  Iltinoia 


The  two  images  are  placed  side  by 
side  in  the  same  space  normally 
occupied  by  a  single  image  in 
standard  two-dimensional  television 
picture  transmission. 

Two  variations  of  the  simultane¬ 
ous  method  have  been  tried.  The 
first  variation  used  a  single  lens 
and  a  beam  splitter  attachment  at 
the  camera.  This  scheme  was 
^dropped  in  favor  of  a  two-lens  ar- 


Manifulation  of  objects  in 
three-dimensional  space  re¬ 
quires  that  depth  perception  be  in¬ 
corporated  into  any  scheme  used  to 
view  and  control  the  means  of 
manipulation.  Ordinary  two-di¬ 
mensional  television  is  not  satisfac¬ 
tory  for  working  with  radioactive 
materials  at  a  distance  because  the 
ability  to  judge  depth  is  almost 
entirely  lacking. 

In  the  development  of  stereo  tele¬ 
vision  for  the  purpose  a  standard 
DuMont  television  pickup  chain  was 
employed.  This  equipment  was 
modified  so  that  two  different  lines 
of  approach  to  the  problem  could 
be  explored.  One  approach  is  the 
time-division  method  and  the  other 
the  simultaneous  method. 

The  time-division  method  used  a 
mechanical  rotating  shutter  and  an 
optical  system  consisting  of  full  and 
half-silvered  mirrors.  The  left  and 
right-eye  images  were  sequentially 
projected  onto  the  photo-cathode  of 
the  television  camera  tube.  This 
system  was  abandoned  because  of 
image  carryover  and  flicker. 

In  the  simultaneous  method 
finally  adopted,  the  stereoscopic  pair 
of  images  are  transmitted  simul¬ 
taneously  instead  of  sequentially. 

This  article  Is  based  on  a  paper  pre¬ 
sented  at  the  1S50  National  Eilectronlcn 
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images  is  due  to  the  geometry  of 
the  optics  used. 

Two  polarizing  filters  whose  axes 
of  polarization  are  at  right  angles 
to  each  other  are  placed  immedi* 
ately  in  front  of  the  images  on  the 
cathode-ray  tube.  An  observer 
wears  a  pair  of  polarizing  spec¬ 
tacles  so  oriented  that  the  right  eye 
is  permitted  to  see  only  the  'right 
eye  image  and  the  left  eye  sees  only 
the  left  eye  image.  In  addition,  a 
pair  of  10-degree  glass  prisms  are 
placed  in  front  of  the  eyes  to  enable 


FIG.  2 — Sinqle-tub«  Tiawar  ior  tha  Hnl 
varalOD  oi  twin  Ians  systam 


the  observer  to  fuse  the  two  pic¬ 
tures  into  a  single  three-dimen¬ 
sional  image  of  the  objects  in  front 
of  the  camera. 

The  use  of  glass  prisms  by  the  ob¬ 
server  requires  that  his  attention 
always  be  directed  to  the  television 
screen  since  every  other  object  in 
view  appears  double.  Severe  eye 
strain  and  mental  discomfort  result 
when  the  attention  is  directed  to  the 
hands  in  an  attempt  to  operate 
switches  or  other  devices. 

A  rotation  of  only  5  degrees  of 
the  observer’s  head  about  a  hori¬ 
zontal  axis  perpendicular  to  the 
center  of  the  viewing  tube  is  suf¬ 
ficient  to  cause  loss  of  stereo. 

In  the  second  twin-lens  camera 


arrangement,  the  effective  distance 
between  viewpoints  is  variable 
from  five  to  seven  inches.  The  mir¬ 
rors  were  made  adjustable  for  both 
distance  between  viewpoint  and  for 
convergence. 

Another  method  used  to  view  the 
three-dimensional  television  pic¬ 
tures  makes  use  of  two  television 
picture  tubes.  These  tubes  are  ar¬ 
ranged  at  right  angles  to  each  other 
and  a  semi-transparent  mirror  is 
placed  at  45  degrees  to  both  tubes. 
See  Fig.  3.  Crossed  polarizing  filt¬ 
ers  are  placed  in  front  of  each  pic¬ 
ture  tube  and  the  observer  wears 
crossed  polarizing  spectacles.  Both 
images  of  the  stereo  pair  appear  on 
the  tubes  but  by  means  of  position¬ 
ing  controls  and  masks,  the  right- 
eye  picture  is  placed  in  the  center 
of  one  tube  and  the  left-eye  picture 
in  the  center  of  the  other  tube.  The 
observer  is  enabled  to  see  the  three- 
dimensional  image  by  observing  one 
image  by  transmission  through  the 
semi-transparent  mirror  and  the 
second  image  by  reflection. 

The  twin-tube  stereo-viewer  is 
by  far  the  more  desirable  because 
the  observer  is  required  to  use  only 
a  pair  of  polarizing  spectacles.  The 
super-position  of  the  two  images  is 
accomplished  by  the  use  of  the  half- 
silvered  mirror  and  the  positioning 
controls  of  the  television  viewers. 

Since  no  prisms  are  used,  the 
observer  may  look  from  the  viewing 
screen  to  other  objects  in  the  room 
such  as  controls  and  switches  with¬ 
out  danger  of  severe  eye  strain  as 
in  the  first  method.  Also  this 
method  permits  considerable  trans¬ 
lation  and  rotation  of  the  head  of 
the  observer  before  the  stereo  illu¬ 
sion  is  lost.  Several  persons  may 


FIG.  3 — Two-tub*  vl*w*r  has  no  prisnu 
and  proTid*s  best  pictur* 


easily  observe  the  stereo  image  at 
the  same  time. 

A  considerable  amount  of  non¬ 
linearity  in  the  sweep  circuits  could 
be  tolerated  without  serious  impair¬ 
ment  of  the  stereo-illusion.  Slight 
differences  in  the  sizes  of  the  two 
images  could  be  reconciled  by  the 
brain  with  some  fatigue  involved. 
In  was  found  however,  that  appreci¬ 
able  vertical  displacement  of  the 
images  could  not  be  tolerated. 

Approximately  60  percent  of  the 
light  of  the  image  is  lost  in  the  first 
polarizing  filters;  60  percent  of  the 
remaining  light  is  then  lost  in  the 
half-silvered  mirror  and  another  10 
percent  of  the  light  is  lost  in  the 
polarizing  spectacles.  This  results 
in  a  loss  of  approximately  85  per¬ 
cent  of  the  total  light  available. 

The  picture  tubes  are  12i  inches 
in  diameter  and  have  aluminum- 
backed  screens.  To  obtain  the  re¬ 
quired  increased  brilliance,  an  ac¬ 
celerating  voltage  of  12,000  volts  is 
applied.  A  well-regulated  high- 
voltage  supply  is  essential  in  the 
twin-tube  viewer  so  that  the  size  of 
the  image  does  not  change  when 
brightness  and  contrast  controls  are 
adjusted. 
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Use  of  direct-coupled  vacuum-tube 
amplifiers  to  drive  electrodynamo¬ 
meter  instruments  is  worth  consid¬ 
ering  from  the  standpoint  of  sensi¬ 
tivity.  Under  proper  conditions, 
amplifiers  stabilized  with  large 
amounts  of  negative  feedback  can 
provide  the  required  power  with 
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Hi^-Definition  Black-and-White  Television  System 


A  NEW  high-definition  system  for 
black-and-white  television  has  been 
suggested  by  R.  B.  Dome  of  the 
General  Electric  Company.  Present 
monochrome  receivers  may  receive 
high-definition  transmissions  with 
definition  equal  to  that  obtainable 
with  present  standards,  but  the 
addition  of  four  tubes  to  the  circuit 
will  provide  upward  of  50  percent 
increase  in  horizontal  detail.  All 
precision  equipment  is  located  at 
the  transmitter.  The  resultant  pic¬ 


ture  is  free  from  dot  structure, 
since  no  sampling  is  employed. 

The  new  system  is  based  on  the 
fact  that  the  eye  is  not  as  suscep¬ 
tible  to  flicker  in  small  areas  as  it  is 
to  flicker  in  large  areas.  The  normal 
video  band  is  divided  into  two 
approximately  equal  portions.  The 
low-frequency  portion  is  transmit¬ 
ted  in  regular  60-cps  sequence,  as 
in  present-day  monochrome  trans¬ 
missions,  but  the  upper  section  of 
the  video  band  is  used  only  on 


odd  fields  for  the  transmission  of 
picture  detail  normally  transmitted 
by  present  transmitters  on  both 
odd  and  even  fields.  The  superhigh 
video  band  of  frequencies  added  by 
the  new  system  is  tran.sposed  in 
frequency  to  fit  the  upper  section 
'which  can  be  radiated  and  is  trans¬ 
mitted  on  even  fields.  This  repre¬ 
sents  an  increase  in  horizontal  reso¬ 
lution  from  the  present  350  lines  to 
525  lines. 

The  block  diagram  of  Fig.  1 
shows  the  transmitter  for  generat¬ 
ing  the  required  signal.  The  camera 
output  passes  through  three  filters 
which  divide  the  0  to  5.3-mc  signal 
into  three  sections,  0  to  1.6,  1.0  to 
3.8  and  3.44  to  5.3  me.  The  low 
portion  is  continuously  amplified. 
The  middle-band  amplifier  is  keyed 
on  alternate  fields  and  its  output  is 
connected  in  parallel  with  the  out¬ 
put  of  the  low-frequency  amplifier. 
The  high  range,  carrying  the  super¬ 
fine  detail,  is  fed  to  a  suitable 
mixer-transposer  to  which  is  also 
fed  a  continuous  wave  of  15,750 
cycles.  The  difference  frequency  of 
these  signals  is  selected  by  a  filter 
that  passes  1.6  to  3.44  me — the  1.6- 
mc  comes  from  the  5.3-mc  end. 


TO  SYNC  SCMKSrOR 
AND  SCANMNC 
CIRCUITS 


ta*NO-MSS 
FILTER 


SRRS  narrow 
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filter  f 
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filter  3.44- 
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to  utUUo  Domo  lyitom  oi  blgh-doiinltion  black-ond.whito  tolorMoD  Addition  oi  iour  tuboo  iacrooMS  horUonlal  dotail  by  SO  porcont 
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Additional  coverage  from 
0.4  ,lo  25  me.  with  accessory 
UNIVERTER  Type  203-B 


Type  202-B 

FM  SIGNAL 
GENERATOR 


Frequency  Range 
54-216  me. 


FM  SIGNAL  GENERATOR 
Type  202-B 

The  Type  202-B  FM  Signal  Generator  is  spedflcally 
designed  to  meet  the  exacting  requirements  of 
television  and  FM  engineers  worlcing  in  the  fre¬ 
quency  range  of  54  megacycles  to  216  megacycles. 
Following  are  some  of  the  outstanding  features  of 
this  versatile  instrument: 

RF  RANOCS:  S4-10R,  IOt-216  me.  w  a5%  accOTKy. 
Alto  cavan  0.4  me.  la  25  aK.  wMi  aeeateary  203-B 
Uaivarlar. 

VIRNIER  DIAL:  24:1  eaarraWa  wMhaialntra^aaaeydtal. 

FREQUENCY  DEVIATION  RANOfS:  0-24  ke..  O-M  ke., 
0-240  ke. 

AMFIITUDE  MODUIATION:  Canllnaaaely  varlabla 
0-50%,  ealikfalad  al  50%  and  50%  paiaN. 

MODUIATINO  OSaUATOR:  Etfllil  Mamal  ma4alaHae 

fraqwaneia*  Iram  50eyelai  la  1 5  ke.  a  vaHabla  far  FM,  AM. 

RF  OUTFUT  VOITAOE;  0.2  vaH  la  0.1  mieravaM.  Oaf- 
pal  Impa4anea  26.5  alime. 

FM  DISTORTION:  last  Hmn  2%  al  75  ke.  Savlallan. 

SPURIOUS  RF  OUTPUT:  AN  epariaae  RF  vaNaaaa  50  * 
ar  mara  balaw  famtaaianlal. 

If  you  have  on  FM  or  television  instrument  requirement, 
let  us  acquaint  you  with  full  particulars  and  technical 


UNIVERTER 
Type  203-B 


AVAILABLE  AS  AN  ACCESSORY  is  the  203-B 
Univerter,  a  unity  gain  frequency  converter  which, 
in  combination  with  the  202-B  instrument,  provides 
the  additional  coverage  of  commonly  used  inter¬ 
mediate  and  radio  frequencies. 

R.  F.  RANOC:  0.4  nk.  to  25  me.  (0.1  me.  to  25  me.  wMi 
•m  emrtor  4<viattoii). 

R.  F.  INCRiMENT  UAL:  *  250  ke.  to  10  he.  toer«mmta. 

R.  F.  OUmiTi  0.1  mier«v*ll  to  ai  vgR,  *  1  4b.  AIm 
■pprGKimatoly  2  v«lta  maximum  (uneoUbruto^). 

OUTFUT  IMFIOANCE:  Appruxlmotety  60  ubme  ut  0.1 
vub  ioekp  470  ubme  of  2  vult  pto 


data  concpmino  thu  Typp  202-0  FM  Signot  Goftorator 
ond  Type  203-B  Univerter. 

BOONTON 

RADIO  ^ 

L  'i/h  /r  ^ 

OESIONEIIS  AND  MANUFACTUkERS  OF  THE  0  METER  •  OX  CHECKER 
FREOUENCY  MOOUtAnO  SIONAl  OENERATOR  ■  REAT  FREOUENCY 

BOQNTON  N  J  U  S  A  V 

i 

GENERATOR  AND  OTHER  OIREO  REAOMO  INSTRUMENTS 

J 

ELECTRONICS  — Vonaery,  1951 

125 

while  the  3.44  beat  is  derived  from 
the  3.44  end  beating  with  the 
15,750  carrier.  Thus  inversion,  as 
well  as  transposition  of  the  super- 
highs  has  been  accomplished. 

At  the  output  of  the  filter,  a 
3.4453125-mc  wave  is  added  for  use 
at  the  receiver  in  retransposing. 
The  1.6  to  3.44-mc  band  is  amplified 
by  a  third  amplifier  and  combined 
by  addition  with  the  0  to  1.6  and  1 
to  3.8-mc  bands.  The  1.6  to  3.44-mc 
band  is  keyed  on  during  alternate 
fields  when  the  1  to  3.8-mc  ampli¬ 
fier  is  turned  off.  The  combined 
signal  is  combined  in  a  blanking 
and  sync  mixer  to  form  a  composite 
television  signal  which  is  then  fed 
to  the  modulator  of  the  conventional 
television  transmitter. 

The  transmitted  pulse  generator 
chain  includes  a  master  oscillator 
at  6.890625  me  from  which  is  de¬ 
rived  the  3.4453125-mc  signal  and 
sync  for  a  standard  transmitter 
pu'.se  generator.  Transition  keying 
is  made  during  the  vertical  blank¬ 
ing  period. 

Receiver  Circuit 

The  only  receiver  change  appears 
in  the  video  amplifier.  A  typical 
circuit  block  diagram  is  shown  in 
Fig.  2.  The  video  detector  output 
is  fed  through  three  filters.  The  first 
passes  the  0  to  1.6-mc  band  which  is 
common  to  both  odd  and  even  fields. 
A  second  filter  passes  frequencies 
from  1  to  3.8  me.  These  fre¬ 
quencies  are  keyed  by  an  amplifier 
and  combined  with  the  low  fre¬ 
quencies  to  feed  the  picture-tube 
gun. 

A  side  circuit,  connected  at  the 
output  of  the  1  to  3.8-mc  filter,  is 
tuned  to  the  transposing  frequency 
of  3.445  me.  This  signal  is  ampli¬ 
fied,  doubled  to  6.890625,  and  fed 
to  a  detector-modulator.  The  d-c 
output  from  this  detector  is  fed  to 
the  keyed  amplifier  so  that  when 
3.445  is  present,  the  keyed  amplifier 
is  keyed  off. 

The  third  filter  connected  to  the 
video  detector  passes  1.6  to  3.4  me 
and  this  band  is  fed  into  the  6.89- 
mc  detector-mod  lilator.  The  out¬ 
put  of  this  detector  contains  a  dif¬ 
ference  band  of  3.44  to  5.3  me.  This 
band  is  passed  by  a  filter  which 
rejects  the  1.6  to  3.4-mc  band  and 
the  6.89-mc  carrier  and  any  traces 
of  the  3.445-mc  carrier  which  may 


have  passed  the  other  filters.  The  When  used  with  a  2.7-mc  channel, 

output  of  the  3.44  to  6.3-mc  filter  no  improvement  is  possible  under 

is  amplified  by  a  video  amplifier  and  .  the  system  described,  but  it  is 

applied  in  parallel  to  the  1  to  3.8-mc  possible  to  add  some  terminal 

amplifier  output.  equipment  to  transmit  an  apparent 

The  extra  functions  may  be  ac-  3.84-mc  signal  over  a  2.7-mc  chan- 
complished  by  the  addition  of  four  nel  through  thb  use  of  the  system, 
tubes,  a  6AS6,  12AX7,  12AU7  and  Tests  have  proved  the  feasibility 
6SF7.  of  subdividing  the  video-frequency 

The  high-definition  signal  can  be  spectrum  ,in  the  manner  herein 

transmitted  over  any  4-mc  channel,  described. 


Shells,  Ag-Cs^O-Cs  Phototube  Characteristics 


Several  months  ago,  (August, 

1950,  p  132),  there  appeared  in 
Backtalk  a  letter  from  a  reader  in 
Eastern  Europe  suggesting  a  de¬ 
sign  for  a  phototube  containing  a 
semitransparent  Sb-Cs  and  a 
Ag-Cs,0-Cs  surface.  Two  engineers 
of  the  Rauland  Corporation,  S. 

Pakswer  and  W.  O.  Reed,  undertook 
the  investigation  of  the  idea  and 
built  a  model  of  the  tube  as  sug¬ 
gested  in  the  proposer’s  diagram 
which  accompanied  his  letter. 

Their  findings  are  presented  in  the 
curves  and  text  which  follows.  We 
quote  from  their  letter  to  the  in¬ 
ventor  whose  name  has  been  with¬ 
held  at  his  own  request. 

“In  the  August  issue  of  Elec-  a  variable  positive  potential 

TRONics  you  published  a  letter  con-  being  supplied  to  the  second 
cerning  a  phototube  which  con-  cathode.  With  both  cathodes  at  the 
tained  a  semitransparent  Sb-Cs  s^nie  potential  the  anode  Itsad  regis- 
and  a  Ag-Cs,0-C8  surface.  We  ^ers  the  combined  photoemissive 
processed  a  tube  constructed  ac-  currents.  Raising  the  potential  at 
cording  to  the  drawing  on  page  second  cathode,  this  cathode 

132  (again  reproduced  in  Fig.  1),  starts  collecting  some  photoelec- 
and  made  measurements  on  it,  some  trons  from  the  Sb-Cs  surface ;  at 
of  which  are  presented  in  the  en-  higher  positive  potentials  the 

closed  graphs.  Ag-Cs,0-Cs  surface  starts  emitting 

“In  Fig.  2  are  shown  the  current  secondary  electrons  and  the  current 
readings  in  the  common  anode  lead  reverses  itself.  This  consideration 
and  in  the  Ag-Cs^O-Cs  lead,  the  >s  substantiated  by  comparison  of 
anode  being  held  at  +  300  volts  curves  B  and  C  in  Fig.  3,  which  are 

drawn  to  the  same  scale  (the  other 
two  curves  being  shown  on  other 
scales).  Curve  B  had  been  taken 
with  both  cathodes  at  the  same 
potential,  curve  C  at  a  condition 
shown  by  the  arrow  in  Fig.  2.  It 
can  be  seen  that  the  maximum  in 
the  blue  green  is  less  pronounced  in 
curve  C,  corresponding  to  some  loss 
of  photoelectrons  from  the  Sb-Cs 
surface. 

“Curve  D  in  Fig.  3  represents  the 

no.  1— Twooitliod*  phototube  aaq-  rpsnonse  of  the  Sb-Cs  surface  alone 
gostMl  by  Etatorn  Euiopoon  roodoi  in  response  01  me  SD-L/S  suriace  aione 

Backtalk  lotlor  (CMtiiiMrf  oa  pog»  ISO) 


FIG.  2 — Cimont  readings  in  common 
anode  lead  and  In  Ag-Ca^Cs  lead  oi 
proposed  combination  phototube 
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for  Bridge  Measurements  of  Impedance 


lITWIiN  10  AND  165  Me 

Hnct-Readhi  RisistaiM  Raigi  0  to  200  OHMS- 

independent  of  frequency  except  for  email 
oorreetione. 

Dirtct-ltoadtac  Reactoice  Range  0  to  *230  OHMS  at 

100  Me  —  inoereely  proportional  to  frequency.' 

Contol  Ad^tor  Smpled  for  MtasmrMMits  on  Ctmial 

Systoms  —  eliminaiee  errors  from  oonrteeting  leads 
and  from  residual  terminal  capacitance.  Starul- 
ing-waoe  ratio  of  unknoum  coaxial  system  un¬ 
affected  by  terminal  capacitance  iff  bridge,  -mi^v 


The  new  Type  1601-A  V-H-F  Bridge  brings  to 
the  v-h-f  frequenciee  a  means  for  measurements 
of  impedance  of  antennas,  lines,  networks  and  com¬ 
ponents,  having  the  same  accuracy  and  simplicity  of 
measurement  enjoyed  by  users  of  the  popular  G-R  low- 
frequency  Type  916-A  R-F  Bridge. 

With  this  bridge  the  range  of  conventional  bridge 
techniques  is  extended  to  165  Me.  It  is  equally  suited  to 
measurements  on  coaxial-line  systems  as  on  lumped 
parameter  circuits. 

It  is  designed  for  direct-reading  measurements  of  rela¬ 
tively  low  impedances,  but  measures  high  impedances 
indirectly  and  equally  well. 

For  resistance  measurements  the  accuracy  is  ±(2%  -I- 
1  0),  subject  to  correction  for  inductance  in  the  capa¬ 
citor  used  to  measure  the  resistance.  A  correction  chart 


Tlw  Tn»  U01.A  V.r-H  Brida*  Ht  ap  to  bmmi«  Um  ■■toMU  of 
WCB8-TV  OB  tho  cainroter  Boildtoa.  Now  Yotk  CUj.  TIm  otOBOO 
conmimRm  of  U  rodiotinp  oWwnto.  IfoooaromMota  of  tko  iainiloTi 
voriotiottofooiiMiivkiuoltioamatoyorthooportinAfroqoiMCybotod 
■o  W9ll  00  impodonco  moomoronoRm  of  tho  whoto  orroy  worm  aodo 
oootty  aad  oecurot^. 

is  supplied  with  the  instrument.  The  ohmic  portion  of 
the  accuracy  statement  varies  between  0.1  and  1.0  ohm. 
For  reactance  measurements  the  accuracy  is  ±{5%  -I- 
2  Q).  The  ohmic  uncertainty  varies  between  0.1  ohm 
at  100  Me  and  2  ohms. 

This  bridge  is  especially  suited  to  measurements  of 
resistors,  capacitc^  inductors,  transmission-line  net¬ 
works  and  antennas. 


GENERAL  RADIO  COMPANY 

90  West  St.,  New  York  6  920  S.  Michigan  A*e..  Chicago  5  1000  N.  Seward  St.,  Los  Angeles  3<i 
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aperture  is  f:2.8.  Size  of  print  is 
2J  X  31  in. 


NEW  PRODUCTS 


Edited  by  WILLIAM  P.  O'BRIEN 


Inductrial  Lab  Equipment  Hlqhliqhta  New  Devices  .  .  .  Wide 
Selection  of  Miniature  and  Weatherproof  Components  Will  Aid 
Armed  Forces  Needs  .  .  .  Forty-Three  Ccrtaloqs  and  Bulletins 
Are  Offered  for  Engineers  MobilUng  for  Greater  Production. 


blocking  oscillator  output  pulse  is 
0.6  /isec  wide.  The  multivihrstor 
output  pulse  width  is  designed  to 
permit  easy  viewing  on  a  synchro¬ 
scope  and  is  a  function  of  the  delay 


range  in  use. 


Multicoupler  Amplifier 

Plessby  International  Ltd.,  Il¬ 
ford,  Essex,  England.  Type  PV.14 
antenna  multicoupler  wide-band 
amplifier  permits  the  operation  of 
up  to  10  communication  receivers 
within  the  2  to  20-mc  range  from 
one  common  antenna  system  with¬ 
out  loss  of  strength  of  individual 
signals  or  cross-modulation  effects. 
It  consists  of  an  amplifier  preceded 
by  a  high-pass  filter  attenuating  in¬ 
coming  signals  below  2  me,  which 
feeds  ten  cathode  follower  stages  de¬ 
signed  to  work  into  75-ohm  unbal¬ 
anced  loads. 


Signal  Generator 
Aircraft  Radio  Corf.,  Boonton, 
N.  J.  Type  H-14  signal  generator 
was  designed  for  complete  testing 
of  vhf  airborne  omnirange  and 
localizer  receivers  in  aircraft  or  on 
the  bench.  The  unit  has  a  fre¬ 
quency  range  of  108  to  118  me. 
Its  r-f  output  for  ramp  checks  is 
1  volt  into  a  52-ohm  line  and  for 
bench  checks,  0  to  10,000  /iv.  Also 
available  is  an  a-f  output  for  bench 
maintenance  and  trouble  shooting. 
Price  is  $885. 


Oscillograph-Record  Camera 
Allen  B.  Du  Mont  Laboratories, 
Inc.,  1000  Main  Ave.,  Clifton,  N.  J. 
A  new  oscillograph-record  camera 
provides,  in  one  minute,  a  complete 
record  of  an  oscillograph  image. 
No  darkroom  facilities  are  required 
and  waveform  comparison  is  imme¬ 
diate.  Designed  specifically  for  ap¬ 
plication  with  any  standard  5-in. 
c-r  oscillograph,  the  camera  em¬ 
ploys  the  Polaroid-Land  process  for 
delivering  a  finished  print  at  the 
termination  o*  each  completed  ex¬ 
posure  or  set  of  exposures.  Lens 


Universal  Chassis 
Avion  Instrument  Corf.,  121  E. 
24th  St.,  New  York  10,  N,  Y.,  has 
designed  a  universal  electronic 
chassis  for  use  in  servomechanisms, 
pulse  and  flip-flop  circuits,  analog 
computers  and  similar  devices.  Up 
to  eight  subminiature  tubes  can  be 
mounted  and  wired.  The  complete 
assembly  mounts  in  a  metal  case 
filled  with  a  special  potting  com¬ 
pound  which  provides  mechanical 
support  for  the  components,  ample 
heat  dissipation  and  protection 
from  tropical  or  arctic  conditions. 
The  chassis  is  designed  to  operate 
in  temperatures  ranging  from  —60 
C  to  +80  C.  It  meets  specification 
An-E-19  with  respect  to  condition 
of  altitude,  humidity  and  vibration. 


Time  Delay  Generator 
The  Rutherford  Electronics  Co., 
3724}  So.  Robertson  Blvd.,  Culver 
City,  Calif.  Model  A2  time  delay 
generator  will  produce  variable 
time  delays  ranging  from  0.4  /isec 
to  100,000  /tsec.  Five  delay  ranges 
are  provided,  giving  a  full  scale 
reading  of  10  .isec  on  the  lowest 
range  and  progressing  by  decade 
steps  to  the  highest  range.  The 


Insulating  Devices 

Teflon  Products  Division,  United 
States  Gasket  Co.,  P.O.  Box  93, 


m 
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STREET*? 


SUBMINIATUR 
TUBES  1 


SUBWAY 


CAR  9 


9 


RAYTHEON 


HOTEL*? 


Raytheon 

Subminiature 

Tubes 


This  ingenious  little  device  puts  the 
finger  on  the  ^*doctor,  lawyer  or  mer¬ 
chant  chief**  wherever  he  may  be,  indoors  or  out,  within  a  twenty- 
five  mile  radius.  He  simply  presses  the  button,  holds  the  **Aircair* 
to  his  ear  for  a  moment  while  it  gives  oif  brordcast  call  numbers, 
headed  and  terminated  by  call  letters  in  a  different  voice.  If  his 
number  comes  up  he  simply  calls  the  Telanserphone  office  from 
the  nearest  phone  and  is  given  the  message.  In  this  way  he  is  never 
missing — never  out  of  touch  with  his  office,  hospital,  home  or 
what  not.  Will  electronic  wonders  never  cease! 


hov«  •xocriy  wHot  it  takas 
for  applications  sucfi  os 
this.  THay'ra  ruggad,  long 
lasting,  ganaroKy  mora  da- 
pandobla  ond  affkiant 
thon  thair  lorga  tvba  cown- 
tarports. 


Roythaon  Svbminiatwras  fit 
standard  sockats  or  can  ba 
soldarad  or  waldad  into 
tha  circuit. 


Roythaon  Subminiotvrasora 
standard  tha  world  ovar  — 
mora  in  uta  thon  oil  cdhar 
mokas  combinad. 


RAYTHEON 


RAYTHEON 

MANUFACTURING 

COMPANY 
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Camden,  N.  J.,  is  now  fabricating  all 
types  of  Teflon  insulators  (spacers 
for  coax  cables,  inserts  for  coax 
connectors,  beads,  and  so  on)  for 
high-voltage,  high-temperature, 
high  or  ultrahigh-frequency  service 
in  tv  transmitters,  radio,  radar  and 
other  electrical  equipment.  These 
tetrafluoroethylene  resin  insulators 
have  a  power  factor  less  than 
0.0005,  and  a  dielectric  constant 
of  2.0  over  the  frequency  range 
’  measured  to  date.  Teflon  is  service¬ 
able  throughout  a  temperature 
range  of  from  below  —  90  F  to 
-^600  F. 


Magnetron 

Radio  Corp.  of  America,  Harrison, 
N.  J.  Model  2J50  magnetron  is' of 
the  internal-resonant  circuit  type 
intended  for  pulsed  oscillator  serv¬ 
ice,  such  as  radar,  at  a  fixed  fre¬ 
quency  of  8,825  me.  It  has  a  maxi¬ 
mum  peak  power  input  rating  of 
260  kw.  When  operated  with  a 
peak  anode  voltage  of  12,000  volts, 
the  2J50  is  capable  of  giving  a  peak 
power  output  of  45  kw  at  a  duty 
factor  of  0.001. 


nations  for  coaxial  transmission 
lines  featuring  low  standing-wave 
ratios  from  d-c  to  over  8,000  me. 
Fittings  are  type  N,  especially  de¬ 
signed  for  minimum  reflections. 
The  units  are  useful  for  testing 
cables,  slotted  lines,  r-f  bridges, 
sweep  generators  and  random  noise 
sources.  Price  is  811.S0. 


rejection  band  are  independently 
and  continuously  adjustable  over 
the  frequency  range  from  0.02  to 
2,000  cps.  A  sharp  null  may  be  ob¬ 
tained  at  any  frequency  between  0.1 
and  500  cps.  Gain  is  within  3  db  of 
unity  at  one  octave  above  or  below 
the  null  frequency.  The  unit  is 
especially  useful  for  vibration 
studies  and  electromedical  research, 
for  geophysical  and  seismological 
instrumentation,  and  in  conjunc¬ 
tion  with  any  1-f  phenomenon  in¬ 
volving  selective  amplification. 


Miniature  Relay 

The  Hart  Mfg.  Ck).,  Hartford, 
Conn.,  has  developed  a  new  aircraft 
type,  hermetically  sealed,  miniature 
4-pole  double-throw  relay.  It  is 
built  to  withstand  shocks  up  to  50 
G  and  to  operate  in  temperatures 
ranging  from  —65  C  to  -i-200  C. 
Displacing  only  1.5  cu.  in.  and 
weighing  but  3.5  oz  sealed  with  a 
dry,  inert  gas,  pressure  filled,  the 
new  relay  has  variable  mounting 
arrangements.  Contact  ratings  are 
2  amperes,  28  volts,  d-c ;  2  amperes, 
115  volts,  a-c,  400  cycles.  Overload 
rating  is  12  amperes,  28  volts,  20 
seconds. 


Beam-Power  Amplifier  Tube 

General  Electric  Co.,  Syracuse, 
N.  Y.  Type  6W6-GT  beam-power 
amplifier  tube  is  designed  for  use 
in  the  audio  output  stage  of  tv  and 
radio  receivers.  Maximum  ratings 
of  the  tube  include:  peak  positive 
pulse  plate  voltage,  1,000  volts; 
peak  negative  pulse  grid  No.  1 
voltage,  200  volts;  plate  dissipa¬ 
tion,  10  watts.  Heater  voltage,  a-c 
or  d-c,  is  6.3  volts ;  heater  current, 
1.2  amperes. 


Coax  Line  Terminations 

New  London  Instrument  Co., 
P.O.  Box  189,  New  London,  Conn. 
Illustrated  above  are  6Q-ohm  termi- 


ULF  Rejection  Filter 

Krohn-Hite  Instrument  Co.,  580 
Massachusetts  Ave.,  Cambridge, 
Mass.,  announces  model  350-A  vari¬ 
able  ultra-low  frequency  rejection 
filter  that  provides  either  a  rejec¬ 
tion  band  in  which  the  gain  falls 
at  a  rate  of  24  db  per  octave  or  a 
sharp  single  frequency  null.  High 
and  low  cutoff  frequencies  of  the 


Voltage-Regulated  Power 
Supply 

Kepco  Laboratories,  Inc.,  149-14 
41st  Ave.,  Flushing,  N.  Y.  Model 
131  power  supply  features  a  high- 
(ContiiMMd  on  p  212) 
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ThMe  “Firats”  ore  proof  of  the  continuous  research 
and  development  that  keeps  Audiotape  foremost  in  the 
field.  They  are  the  result  of  more  than  a  decade  of 
experience  —  by  the  only  company  specializing  solely  in 
the  manufacture  of  fine  recor^ng  materials  —  both  tape 
and  discs. 

That’s  why  you  can  always  look  to  Audio  for  the 
latest  developments  in  the  recording  art.  A  trial  order 
of  Audiotape  will  speak  for  itself.  Or  send  today  for  a 
free  300-foot  sample.  •rradi  Mark 
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NEWS  OF  THE  INDUSTRY 


Edited  by  WILUAM  P.  O'BRIEN 


Navy  Needs  Technicians 


Current  military  action  in  Korea 
has  resulted  in  a  larg^e  increase  in 
over-all  activity  at  the  Naval  Air 
Development  Center  (NADC), 
Johnsville,  Pa.  The  NADC  is  now 
accepting  applications  for  engineer¬ 
ing  and  other  technical  positions 
from  high-grade  engineering,  scien¬ 
tific,  and  mechanical  personnel  with 
education,  training  or  experience  in 
the  fields  of  aeronautical,  mechani¬ 
cal,  electrical  or  electronics  engi¬ 
neering,  physics,  mathematics, 
biology  and  clinical  psychology.  It 
is  also  seeking  engineering  drafts¬ 
men  and  laboratory  mechanics  who 
have  considerable  experience  in 
aeronautical,  electrical,  electronic 
or  mechanical  drafting  or  shop 
work. 

Under  the  management  control 
of  the  Bureau  of  Aeronautics,  the 
NADC  performs  development  func¬ 
tions  in  the  fields  of  aircraft  elec¬ 


tronics,  pilotless  aircraft,  aviation 
armament  and  research  and  devel¬ 
opment  in  aviation  medicine  per¬ 
taining  to  the  centrifuge. 

Positions  currently  available, 
salaries  offered  and  experience 
required  are  as  follows: 

Electronics  engineer,  GS-IS  ($7,- 
600-$8,600) .  Development,  opera¬ 
tion  and  maintenance  of  analog 
computer. 

Physicist,  GS-IS  ($7,600-|8,600) . 
Magnetic  detection. 

Electronics  engineer,  GS-12  (f6,- 
400-17,400) .  Sonar  development. 

Electrical  engineer,  GS-12  ($6,- 
400-$7,400).  Design  and  adminis¬ 
trative  experience  as  applied  to  air¬ 
craft  systems. 

Physicist,  GS-12  ($6,400-^7,400). 
Sonar  development. 

Physicist  {Electronics) ,  GS-12 
($6,400-$7,400).  Design  experi¬ 
ence  in  adopting  electronic  methods 


Latest  Color  'TV  Receiver 


On*  of  tlure*  •xparimantal  color  TV 
lOcolTon  domonstratod  by  RCA  in 
Docombor  is  shown  oboTO.  It  contains 
43  tubos.  usss  tbs  latest  tricolor  picture 
tube  containing  about  600.000  phosphor 
dots  ior  higher  deiinition  ond  has  new 
red  and  blue  phosphors  lor  beUer 
brightness.  Also  demonstrated  was 
o  standard  16-inch  black-and-white  re¬ 
ceiver.  converted  ior  color  by  insert¬ 
ing  a  tri-color  picture  tube,  a  new  de- 
ilection  yoke  and  other  circuits  contain¬ 
ing  13  additional  tubes.  Since  the  RCA 
system  is  compatible,  the  received  color 
pictures  were  shown  side  by  ^de  with 
standord  black  and  white  receivers 


RTMA-  Board  of  Directors  for  1950*1951 
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If  temperature  compensating  ceran 
capacity  will  be  considerably  lower, 
are  shown  here,  but  almost  any  con 
produced  for  your  specific  needs.  Coni 
for  complete  details.  Write  for  new  r 
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to  solving  physical  problems. 
i  Pkyaieist  (Liffht),  GS-12  ($6,- 
400-17,400).  Design  and  develop¬ 
ment  in  field  of  light. 

ElectronicB  engineer,  GS-11  ($5,- 
400-|6,400).  Flight  control  sys¬ 
tems,  antenna  and  specialized  sys¬ 
tems  for  radio-controlled  aircraft 
and  associated  equipment;  test  and 
evaluation  of  electronic  components 
and  test  equipment;  radar  develop¬ 
ment;  aircraft  or  similar  control 
devices;  test  and  evaluation  of  de¬ 
velopmental  airborne  search  and 
attack  equipment. 

Physicist,  G5-11  ($5,400-$6,400). 
Sonar  development;  radar  develop¬ 
ment;  electronic  option  in  test  and 
evaluation  of  developmental  air¬ 
borne  search  and  attack  equipment. 

Electronics  engineer,  GS-9  ($4,- 
600-$6,350).  Installation  of  radio 
telemetering  gear  in  pilotless  air¬ 
craft,  design  or  selection  of  special 
components  and  establishment  of 
data — reduction  calibrations;  coun¬ 
termeasures  equipment;  radar  de¬ 
velopment;  missile  guidance  control. 

Physicist,  GS-9  ($4,600-^5,350). 
Optics. 

Inquiry  regarding  the  above  posi¬ 
tions  should  be  made  by  letter 
addressed  to  the  Industrial  Rela¬ 
tions  Officer,  U.  S.  Naval  Air  Devel¬ 
opment  (Center,  Johnsville,  Pa.,  or 
by  personal  visit  to  the  NADC. 


MEETINGS 


Convention,  Hotel  Statler, 
New  York. 

May  23-24:  Fifth  National  Con¬ 
vention,  American  Socie^  for 
Quality  Control,  Hotel  Cleve¬ 
land,  Cleveland,  Ohio. 

June  18-22:  ASTM  Annual 
Meeting,  Atlantic  City,  New 
Jersey. 

June  25-29:  AIEE  Summer 
General  Meeting,  Royal  York 
Hotel,  Toronto,  Ontario,  Can¬ 
ada. 

Auc.  28-Sept.  8:  Eighteenth 
British  National  Radio  Show, 
Earls  Court,  London,  Eng¬ 
land. 


Jan.  10-12:  Second  High  Fre- 

?.nency  Measurements  Con- 
erence,  sponsored  by  AIEE, 
IRE  and  NBS,  Hotel  Statler 
and  Dept,  of  Interior  Audi¬ 
torium,  Washington,  D.  C. 

Jan.  22-26:  AIEE  Winter  Gen¬ 
eral  Meeting,  Hotel  Statler, 
New  York,  N.  Y. 

March  6-9:  ASTM  Spring 
Meeting  and  Committee  Week, 
Cincinnati,  Ohio. 

Mar.  19-22:  IRE  Annual  Con¬ 
vention,  Hotel  Waldorf  As¬ 
toria  and  Grand  Central 
Palace,  New  York  City. 

Apr.  30-May  4:  SMPTE  Spring 


transmitted  television  signals  250  watts.  Later,  propagation 
recently  from  his  home  in  Iberville,  tests  were  made  with  an  erp  of  5 
Quebec,  Canada,  using  equipment  kw. 
designed  by  J.  R.  Popkin-Clurman, 
reported  in  August  1950  Elec¬ 
tronics.  Iberville  is  located  about 
28  miles  north  of  the  American 
border  and  32  miles  from  the  city 
of  Montreal. 

The  transmitting  equipment  was 
on  the  air  continuously  from  Sept. 

I'to  5  using  a  carrier  frequency  of 
53.51  me  (6-meter  amateur  band). 

Standard  tv  receivers  modified  by 
shifting  the  local  oscillators  down 
from  channel  2  were  used  for  field 
tests. 

E"  .  ^  j  The  transmitter  radiated  25 

First  TV  in  Canada  watts  peak  and  was  fed  into  a  VEE- 

The  late  John  D.  Woodlock,  DX  type  RD-13-A  rotatable  array 
VE2HE,  former  assistant  director  mounted  90  feet  high.  Effective 
of  O’Sullivan  College  in  Montreal,  radiated  power  was  estimated  at 


Signal  Corps  News 

The  Signal  Center  at  Fort  Mon¬ 
mouth,  N.  J.,  has  over  700  vacan¬ 
cies  for  civilians  who  can  qualify 
(CMtiiivcd  on  p  24i) 


Equlpmaot  mad  In  racant  omotaiu  It  troasmUaloiM  thowlag  lha  r4  portion  of  dxa  tranamlHar.  monitoring  aat  and  pholohiba  and 
vidao  amplliiar  chaasia  lacing  loot  tranaporancy  on  iaca  oi  lha  tranamllting  ert 
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TELEVISION  SET 

MANUFACTURER'S  USE 

\  ' 

SYLVANIA 


PICTURE  TUBES 


The  important  reasons  behind  the  steadily  increas* 
ing  demand  for  Sylvania  TV  Picture  Tubes  are: 
( 1 )  high  quality  performance,  ( 2 )  broad  national 
recognition. 

Sylvania's  picture  tube  experience  includes  lead* 
ership  in  4  specialized  fields ...  all  basic  to  TV  pic* 
ture  tube  production.  These  are  rsdio,  eUctronits, 
lighting,  nnd  phosphors. 


A  Sylvania  tube  engineer,  for  example,  invented 
the  famous  Ion  Trap  now  generally  adopted,  un* 
der  special  Sylvania  license,  by  other  leading  pic¬ 
ture  tube  makers.  > 

Sylvania’s  25  years  of  lighting  research,  includ¬ 
ing  advances  in  phosphors  and  hlamentary  wire 
techniques  and  coatings,  has  also  contributed  to 
the  outsunding  clarity  and  long  life  of  Sylvania 
picture  tubes. 

Popular  TV  show  tolls  mMHons 

Set  owners  are  being  kept  informed  of  Sylvania's 
leadership  by  the  big,  popular  television  show, 
"Bent  the  Clock,"  on  CBS-1V.  Ev^  week  this  pro¬ 
gram  emphasizes  Sylvania’s  unique  background 
and  the  fine  quality  of  all  Sylvania  products,  thus 
assuring  you  that  Sylvania  picture  tubes  are  an 
added  selling  aid  to  the  sets  you  manufacture. 

New  folder,  giving  complete  descriptions  and 
ratings  of  all  Sylvania  'TV  Picture  Tub«  is  yours 
for  the  asking.  For  your  copy  address:  Sylvania 
Electric  Products  Inc.,  Dept.  R-llOl,  Emporium, 
Penna.  Sylvnmus  Representntives  mre  toented  in  nit 
foreign  cotsntries.  Sntnes  on  request. 


SYLVANIA^ELECTRIC 
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NEW  BOOKS 


The  Theory  and  Practice  of 

Industrial  Research 

By  David  Bendel  Hebtz.  McGraw- 
Hill  Engineering  Management  Series, 
McGraw-Hill  Book  Co.,  New  York, 
1950,  354  pages,  (5.50. 

This  book  deals  with  the  “applica¬ 
tion  of  the  methodologies  of  scien¬ 
tific  disciplines  in  industry”  and 
the  necessity  for  efficient  use  of  the 
limited  reservoir  of  creative  ability. 
It  defines  research  as  the  “applica¬ 
tion  of  human  intelligence  in  a 
systematic  manner  to  a  problem 
whose  solution  is  not  immediately 
available”.  The  author  recom¬ 
mends  that  a  research  director  be 
given  the  prime  responsibility  to 
attempt  to  solve  all  the  problems 
turned  over  to  him.  He  recom¬ 
mends  a  tight  organization,  with 
specific  problems  planned  in  detail 
in  advance  and  preliminary  esti¬ 
mates  on  what  is  to  be  done. 

It  is  unfortunate  that  the  author 


did  not  use  the  word  “development” 
instead  of  “research”  because  his 
suggestions  would  have  been  at 
least  somewhat  more  applicable. 
However,  no  attempt  to  distinguish 
between  basic  or  applied  research 
or  development  is  carried  through 
the  discussions.  The  policies  which 
he  recommends  are  not  in  accord- 
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ance  with  those  practiced  in  pro¬ 
ductive  research  organizations 
where  creative  work  is  done. — 
Waldo  H.  Klievkr,  Director  of 
Research,  Minneapolis-Honeywell 
Regulator  Co. 

Principles  and  Applications 
of  Waveguide  Transmissions 

By  G.  C.  Southwobth,  Bell  Telephone 
Laboratories.  D,  Van  Nostrand  Co., 
Inc.,  New  York,  1950,  689  pages,  $9.50. 

The  aothob  of  this  book  is  inter¬ 
nationally  known  as  one  of  the 
pioneers  in  waveguide  work  and  one 
of  the  outstanding  authorities  in 
this  field.  A  book  written  by  him 
should  be  expected  to  be,  and  is  in 
fact,  outstanding  in  many  respects. 

As  the  title  of  this  book  states, 
both  principles  and  applications  of 
waveguide  transmission  are  dis¬ 
cussed.  Most  of  the  emphasis  is 
placed  on  the  applications  and  this 
book  will  be  invaluable  to  all  de¬ 
velopment  engineers  employing  or 
developing  microwave  components. 
Seldom  in  the  experience  of  this  re- 
(CoNtiniMd  M  p  140) 


BACKTALK 

This  Department  is  Oi>erated  as  cm  Open  Forum  Where  Readers 
May  Discuss  Problems  oi  the  Electronics  Industry  or  Conmient 
Upon  Artides  that  ELECTRONICS  has  Published 


Video  on  Tape 

Dear  Sirs: 

I’m  afraid  I  can’t  quite  agree  with 
John  Boyers’  conclusions  (see  Back- 
talk,  and  the  Editorial  page  of 
Electronics,  June,  1950)  that  any¬ 
thing  so  plebeian  as  a  direct  ap¬ 
proach  to  the  problem  of  recording 
video  frequencies  on  magnetic  tape 
is  obviously  impractical.  To  be 
sure,  the  application  of  new  prin¬ 
ciples  to  the  problem  is  most  desir¬ 
able  and  logical,  but  the  cost  of 
doing  the  job  by  the  “brute-force” 
method  is  not  as  fantastic  as  it 
may  seem. 

The  calculation  presented  by  Mr. 
Boyers  is  the  first  one  everyone 


makes,  of  course.  However,  the 
cost  given  ($1,275.00  for  a  fifteen- 
minute  recording)  is  somewhat 
high  since,  in  the  quantities  that 
any  large  user  buys  tape,  the  net 
price  for  the  material  would  come 
to  about  $760.00.  If  the  tape  were 
used  only  100  times  (and  re-use 
of  the  tape  is  one  of  the  objectives 
in  developing  a  new  system),  the 
cost  per  use  would  be  only  $7.60. 

At  the  present  time,  television 
recordings  are  made  on  16-mm  and 
35-mm  film.  The  cost  of  a  fifteen- 
minute  print  (neglecting  entirely 
the  negative  costs)  is  about  $15.00 
and  $50.00  respectively.  These  films 
are  reproduced  once  in  the  city  to 
which  they  are  sent  and  then  de¬ 


stroyed.  So,  even  using  an  ele¬ 
mentary  approach  to  the  recording 
problem,  magnetic  recording  of 
television  programs  would  result 
in  a  2  to  1  saving  over  16-mm  costs 
and  better  than  a  6  to  1  saving  in 
35-mm  costs.  When  it  is  considered 
that  well  in  excess  of  200  hours  (or 
800  quarter-hours)  of  release  points 
are  used  every  week  by  each  net¬ 
work,  the  potential  savings  are  seen 
to  be  substantial.  I  don’t  think  that 
the  approach  is  as  “obviously”  im¬ 
practical  as  Mr.  Boyers  concludes! 

Howard  A.  Chinn 

Columbia  Broadeaeting  Syatem,  Inc. 

New  York,  N.  Y. 

It  Is  to  lAingli 

Dear  Sir: 

Your  “Cross  Talk”  column  in  the 
June  1950  issue  under  the  heading, 
“Landlord”  illustrates  perfectly  the 
comic  aspect  of  what  passes  for 
engineering  these  days.  The  refer¬ 
ence  to  Alpine,  however,  while  quite 
(CwrtimMd  m  p  252) 
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MANY  MANUFACTURERS  of 
ELECTRICAL  EQUIPMENT 
arc  finding  our 
CLEVELITE*  and 
COSMALITE*  .  .  . 
spirally  laminated 
paper  base  phenolic 
tubing  meets  their 
most  exacting 
requirements. 

Available  in  diameters, 
wall  thicknesses  and 
lengths  to  meet  endless 
adaptations. 

What  are  your  requirements? 

*TraS*  Mafki 

ELECTtONICS  — Jonuory,  1951 


C^ieveiund 


PHENOLIC  TUBES 

are  the  first  choice  of  the  Radio  and  Television  Industries! 
For  example,  CLEVELITE*  is  the  proper  choice  for  Fly¬ 
back  and  High  Voltage  Transformers. 

It  insures  perfect  satisfaction. 

Furthermore,  CLEVELITE'S  high  dielectric  strength  .  .  . 
low  moisture  absorption  .  .  .  strength,  low  loss  and  good 
machineability  meet  widely  varied  requirements  and  give 
fine  performance. 

PROMPT  DELIVERIES  are  available  through  our  large 
production  capacity. 

Inquiries  invited  . . .  Samples  gladly  sent. 


^CLEYELAMDCONTAINERdi 


•am  enneieToii  mri.  ciiviiAMD  a,  onio 

muinAMotAmowiCBMfHMiKiniiK.fWii.nii. 

AAlASIVf  MVniON  M  CWMOU* 

CAMAWAW  PlANIi  llKCI.'iilil<riMMinCm<ntl«.Wllllll.OiiHili 


lOWlOMCAAIA  StMUMAT.AUCBmAt  AfE.CA$TO«ANGC,HA 
•CWBfGIANO  XLfCnKS«WACO.«6AfAMMNC?l>«AfC. 

WCSI  HAATFOia  com 

WM 1.  MMK9K  naNIM  !•«  M  OMVMXONMMO 
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Hi|h  stability  (XUH)  under 
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Address 


State 


McGr»w-HlU  Book  Co..  Ine.. 

I  SSO  W.  itnd  St..  Now  York  18 
•  Send  me  book(o)  correspondlnv  to  num- 
I  bers  encircled  below  for  10  days*  examl- 

I  nation  on  approral.  In  10  days  I  will  remit 
for  book(s)  I  keep,  plus  few  cento  for 

I  delivery,  and  return  unwanted  book(a) 
postpaid.  <We  pay  for  delivery  if  you 

(remit  with  this  coupon;  same  return 
prlvtleffe.) 


I  City  . Zone 

I  Company 

I  Position  . 
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1.  WAVEGUIDE  HANDBOOK 

Vol.  18.  Edited  by  N.  MARCUVITZ.  Poly¬ 
technic  institute  of  Brooklyn.  4t8  paves. 
87.50 

Presents  In  compact  form  all  currently 
available  theoretical  data  and  some  experi¬ 
mental  data  on  the  properties  of  microwave 
I  transmission  lines,  microwave  circuit  eie- 
j  ments  (obstacles,  windows,  discontinuities. 
I  bends,  junctions  and  couplings)  and  of  some 
structures,  such  as  cavities,  which  may  be 
I  considered  as  composites  of  these. 


!  2.  PROPAGATION  OF  SHORT 
I  RADIO  WAVES 

i  Vol.  IS.  Edited  by  DONALD  E.  KERR 
Johns  Hopkims  University.  7S0  pages.  $10.00 
This  volume  treats  the  phenomena  associ¬ 
ated  with  the  propagation  of  sh<»rt  rndio 
waves  between  terminal  points,  whether 
they  be  the  radar  antenna  serving  a  dual 
purpose  or  the  antennas  of  a  communica¬ 
tions  system.  Emphasises  methods  of  plan¬ 
ning  experiments  and  of  analysing  result.^. 


3.  THEORY  OF  SERVOMECHANISMS 

Vol.  ts.  Edited  by  H.  M.  JAMES.  Purdue 
Univ. ;  N.  B.  NICHOLS,  Taylor  Instrument 
Co.  ;  and  R.  S.  PHILLIPS.  UnIv.  of 
Southern  Calif.  S75  poae*.  $5.00 


5.  MICROWAVE  RECEIVERS 

Vol.  *$.  Edited  by  S.  N.  VAN  VOORHIS, 
Anoc.  Profeaaor  of  Physlca.  Univ.  of  Roch- 
eater.  Oil  paaea,  $5.50 


6.  TECHNIQUE  OF  MICROWAVE 
MEASUREMENTS 

Vol.  11.  EMited  by  C.  G.  Montsomery,  As¬ 
sociate  Professor  of  Physics.  Tale  Uni¬ 
versity.  057  pages.  $10.00 


7.  VACUUM  TUBE  AMPLIFIERS 

Vol.  IS.  Edited  by  GEORGE  E.  VALLEY, 
JR..  M.  I.  T.;  and  HENRY  WALLMAN, 
M.  I.  T.  73S  poses.  $10.$$ 


SEE  THESE  BOOKS  10  DAYS  FREE 


4.  PULSE  GENERATORS 

Vol.  5.  O.  N.  GLASOE,  Rensselaer  Poly¬ 
technic  Institute ;  and  J.  V.  LETVACQZ, 
Johns  Hopkins  Univ.  787  pages.  $0.00 
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^  of  selected  titles  in 
i  the  M.I.T.  RADIATION 
I  LABORATORY  SERIES 


gwni-ti-*  tHHMIn.  tm 
fMMtili  lMSlt8  frMi  tews* 
tii«  SmMm.  Cs-«W  flltitf  to 


MoJW  446  trmiumuter  ppentts  om  4  cryittU-  ■trS’l  tfet  UmI  Hiwd  pwf  III 
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SMALL 


PARTS  ^ 

less  when  mode  by 

LTI-SWAGE 


Th«  tconomy  way  to  gat 
a  million  small  parts 


< 


RESOLVE  IN  1951  to  improve  your  products  . . .  especially  radio, 
armament  and  power  units  coming  under  government  contract  Let 
Guardian,  No.  1  supplier  of  /mproved  electrical  controls,  produce  single 
units  or  complete  control  assemblies  for  you ...  in  quantity.  Guardian 
GOVERNMENT  APPROVED  CONTROLS  will  insure  smooth,  sat¬ 
isfactory  performance. 

The  Seriee  335  D.  C.  Relmy  shown  above,  is  typical  of  Guardian  units  built  to  the 
riiotous  standards  of  aviation  relays.  Furnished  open,  or  with  a  variety  of 
HERMETICALLY  SEALED  housings. 

Ntw  Hermetically  Sealed  Relay  catalog  S-H  ic  yeurt  for  the  atking. 


Screw  Terninol 
Hermelic  Hewsine 


Seriet  110  A.C.-IIS  D.C. 


Series  110  A.C. 


Series  ««5  D.C. 


Series  5*5  D.C. 


ASK  US  TO  MAKE  SPECIFIC  RECOMMENDATIONS.  NO  OBLIGATION. 


GUARDIAN  Of  electric 

1625  A  W.  WALNUT  STREET  CHICAGO  12,  ILLINOIS 


1625  A  W.  WALNUT  STREET  CHICAGO  12,  ILLINOIS 
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AMPHENOL  RF  CABLES 

Because  of  its  flawless  transmission  of  RF 
signals,  AMPFffiNOL  Coaxial  Cable  is  pre¬ 
ferred  by  electronics  men  everywhere. 
Closer  tolerances,  flexibility  and  extreme 
low-loss  make  AMPHENOL  Coax  and 
Twinax  the  most  demanded  cables  on 
the  market. 


AMPHENOL  TWIN-LEAD 

I  Servicemen  and  installers  of  TV  and  FM  an- 

'  t^nnas  namb  AMPHENOL  Twin-Lead  the  most 

■■  reliable  twin-lead  available.  Unaffected  by 

extreme  heot  or  cold  AMPHENOL  Twin-Lead 
'  '  ■  ■  with  weatherproof  brown  polyethylene  di¬ 

electric  resists  the  harmful  effects  of  ultra¬ 
violet  rays;  oil,  chemical  or  gas  fumes  and 
A"  salt  air. 


AMPHENOL  REMOTE  CONTROL  CABLE 

AMPHENOL  Multi-wire  Remote  Control 
Cable  for  low  voltage  applications  is 
recognized  as  the  most  efficient  and  de¬ 
pendable  cable  made.  Recommended  for 
all  circuits  up  to  28  volts,  the  wires  are 
easily  separated  and  stripped  and  brown 
polyethylene  insulation  provides  excellent 
protection  against  weather. 


AMERICAN  PHENOLIC  CORPORATION 


1830  SO.  54TH  AVENUE  •  CHICAGO  50.  IlLINOIS 


viewer  has  such  a  coordinated  pic¬ 
ture  been  assembled  of  up-to-date 
developments  in  a  particular  field  eu 
this  book  does  with  regard  to  the 
work  of  the  Bell  Telephone  Labora¬ 
tories.  In  this  respect  this  book 
could  be  compared  to  Volume  9  of 
the  Radiation  Laboratory  Series. 
The  fact  that  substantially  more 
weight  is  given  and  space  devoted 
to  the  work  done  within  the  Bell 
Telephone  Laboratories  than  to  the 
work  of  others  was  to  be  expected 
and  detracts  only  very  slightly  from 
the  value  of  the  book. 

Introductory  Theory 

After  a  very  interesting  histori¬ 
cal  introduction,  basic  concepts  are 
given  on  networks,  transmission 
lines,  electromagnetic  waves  and 
waveguide  theory.  The  discussion 
of  these  principles  is  given  in  the 
first  seven  chapters,  which  are  nec¬ 
essary  for  an  integrated  presenta¬ 
tion  but  will  not  be  found  as  useful 
and  satisfactory  as  the  following 
ones.  Some  readers  may  object  for 
instance  to  seeing  critical  coupling 
and  maximally  flat  coupling  con¬ 
fused  in  Section  2.5,  or  not  com¬ 
pletely  agree  with  statements  like 
the  following:  “according  to  one 
view  of  electricity  the  individual 
charges  to  which  lines  of  force  at¬ 
tach  themselves  are  unable  to  flow 
through  the  conductor  with  the 
velocity  of  light.  If  this  is  true, 
lines  of  force  snap  along  from  one 
charge  to  the  next  in  a  rather 
mysterious  fashion”. 

The  eighth  chapter  deals  with 
impedances  in  waveguides,  junc¬ 
tions,  irises,  tuners  and  cavities. 

The  ninth  chapter  considers 
waveguide  components  in  general, 
transformers  and  filters.  Here  the 
quality  of  the  book  and  the  wealth 
of  material  made  available  become 
outstanding.  New  information  pre¬ 
viously  unpublished  is  given;  the 
problem  of  branching  filters  is  ex¬ 
tensively  dealt  with  together  with 
that  of  more  conventional  filters, 
phase  shifters,  hybrid  junctions,  di¬ 
rectional  couplers,  mode  converters, 
rotary  joints  and  attenuators. 

The  next  chapter  covers  an¬ 
tennas,  with  a  particularly  excellent 
and  complete  treatment  of  horn  an¬ 
tennas.  Leaky  waveguide  antennas 
and  dielectric  antennas  are  dealt 
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SPRINGS 


ELECTRONICS 

f  UfC.Cl 

206  S.W.  WASHINGTON  ST.,  PORTLAND  4,  ORE.,  U.S.A. 


DO  YOU  KNOW? 


-that  a  PILOT  LIGHT 
CAN  IMPROVE  YOUR  PRODUCT 

....  add  aftraetion  •—  safety  service? 

—what  lamp  to  use 

(1^  (llUll  It'S  si 

—what  H  will  eott 

THIS  MAY  IE  THE  ONE 

DMigned  for  low  cost  NE*51  Neon  /jjl 
•  Built-in  Resistor  e  Patented 
e  U/L  Listed  •  Rugged 
Catalogue  Number  521308  —  997 
for  110  or  220  volts. 

SAMPLES 

for  dtsign  pvrpoto 
NO  CHARGE 

l/rU/f  Write  for  the 
ML  rr;"HANDBCX5K  OF  PROT  LIGHTS." 

Write  us  on  your  design  problems.  I  | 

The  DIAL  LIGHT  COMPANY  of  AMERICA 

Foremost  Manufacturer  of  Pilot  Lights. 

900  BROADWAY.  NEW  YORK  3.  N.  Y.  TELEPHONE  SPRING  7-1300 


QUALITY, 
ECONOMY 

AND 

PERFORMANCE 


CONTINUOUSLY  VARIABLE 
DUAL  -HEAVY  DUTY 
REGI^LATED  DC  SUPPLIES 


V  features 

/  DUAL  rogulotad  out¬ 
puts/  continuously 
varioblo/  0  to  600 
volts. 

^  Maximum  curront 
200  milliamporos 
•ach/  or  400  com- 
Mnod. 

/  Rogulatlon  bottor 
than  .5%. 

sf  6.3  volts  AC  at  10 
amporos  contor- 
tappod. 

/  Rippio  vohago  loss 
than  10  millivolts. 

/  Stobilisod  bias  sup¬ 
ply. 


You  can  depend  on  Lewis 
for  your  spring  needs  —  whether 
job-designed  or  made  to  specifica¬ 
tion  —  for  Lewis  has  the  experi¬ 
ence,  facilities  and  know-how 
essential  to  designing  and  manu¬ 
facturing  practical  springs,  wire- 
forms  and  television  coils  at 
practical  prices.  Highly  efficient 
methods  and  techniques  of  manu¬ 
facturing  developed  by  Lewis  per¬ 
mit  economical,  high  production. 

Lewis  Engineers,  long  ex¬ 
perienced  in  spring  design  and 
application,  can  help  you  select 
the  right  springs  for  the  job  — 
springs  that  past  experience  has 
proved  most  economical  and 
efficient  for  the  exact  use. 

Lewis  Spring  Engineers  wel¬ 
come  the  opportunity  to  discuss 
your  spring,  coil,  or  wireform 
requirements  without  obligation. 
Call  or  write  today. 

LEWIS  SniNG  A  MANUFACTURING  CO. 

2SM  «Mt  Nwtfe  avMW,  CMmh  47.  W. 


MODEL  D6  POWER  SUPPLY 

Dual  Oulpyl . . .  Hsavy  Dsly 
V  S«ll«tta  N*.  S3  Hr  OatalM  SaMlfltMlM* 
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MOMU  D  AtW  I  HIllAOn 

•Htr*Nw  occvfocy  oi  conirol  Ofid 
(VkHnant,  wilfi  f,000  mnd  14,400  Jiyg—  •# 

«h«f9  rototioM. 

0-24  twrru,  234  '  ce«t,  3-5/ U'*  dim.,  13  w«tt» 
— r««i»tan<M  Irom  100  !•  730,000 
1-40  twmt,  373"  coil,  3>3/10"  20  w«tH 

— fccictoficot  from  200  ohfiic  le  ooo  mcgtliiii. 


3-OANOID  MOOCl  A  MUPOT  ANO 
DOUOil  tHAPT  MOMl  C  MIUOOT 
All  HfllPOTS.  ond  Am  Model  P  PoMwfi  etMer* 
con  bo  fumbhod  wiAi  iboft  oalomiom  ond 
RiovnHng  bofbin9t  ot  ocmIi  ond  lo  ♦ocHAH 
coupling  le  oAicr  equipment. 

The  Modol  F*  ond  Am  A«  0,  «nd  C  HfllFOTS 
ore  ovolloblo  in  muHipIo  oMomblioc,  ganged 
ol  Am  foctery  on  common  tboftii,  for  Am  com 
•rol  of  onocioied  drevHt. 


AMMTtTAmO  lAOMl  A  HtUAOT  ANA 
g-OANOID  TAAPtO  lAOMi  f 
TKb  Model  I  Ndlpet  centelne  40  tope,  plocod 
ot  required  et  tpecifed  points  on  coil.  TIm  $i«* 
Oong  Model  F  Fotontiometer  contoine  If  oddi* 
tionel  tops  on  Am  middle  two  sections.  Sueb 
tops  permit  use  oF  podding  resistors  to  croote 
di^M  non*linoor  potentiometer  functions,  wiAi 
odeontoge  of  flejtibility.  in  Hiot  curves  con  be 
oltered  os  required. 


MOOCU  A,  i,  A  C  NfUPOTS 

A-IO  turns,  46"  coil,  M3/16"  dio.,  3  worn- 

resistonces  from  10  to  300,000  ohms. 

•—13  turns,  140"  coil,  3>3/16"  dio.,  10  wotts 
—resistonces  from  30  to  300,000  obms. 

€-3  turns,  13-1/2"  coil,  1-13/16"  dio.,  3 
wotts— resistcmces  from  3  to  30,000  obms. 


Vor  oMny  r«an  Th*  Hiuror  CgcporMioa  hai  bees  a 
kadcf  in  the  dtralopaicnt  of  advanced  typaa  of  poaentioaa 
ctan.  It  pionacrad  dia  batieW  potentiotaaear  the  poceatioa* 
accr  now  *o  widely  need  in  compnter  ciacattt,  nniar  aqwip- 
ment,  aviation  devioca  and  otfaat  aailitary  and  indoHifal 
appUcadona.  h  pionaarad  tha  DtXXNAt*-^  tiatn*4adica|. 
ing  dial  that  grantly  aimpliliat  tha  control  of  aMliiplc.tura 
potentioaMtm  and  other  aieailar  devieea.  And  k  baa  alao 
piooactad  in  the  davalopment  of  many  othet  nakiaa  ptK 
lentiomctric  advancanwnts  where  higheat  akill  eoMpM  with 
ability  to  maaa-prodnea  to  cloae  toleraacaa  have  been  iaa- 
paradve. 

In  order  to  nMct  rigid  governnent  apecificationa  on 
iheae  devefapmenta-and  at  the  same  time  produce  ihaaa 
economically— HtUPOr^  has  perfected  unique  rtataafactur. 
ing  facilidea,  including  high  tpned  marhhiai  capable  of  wind* 
ing  eatrame  kngiht  if  raaiatanca  elementa  employing  wita 
evan  laaa  than  JX)!'  diamater.  Thcie  winding  madiinee  ata 
further  auppiememed  by  special  letdng  fadlidca  and  po> 
tendometcr  **know4iow'’  nnaurpaaaad  in  dm  indnatry. 

So  if  you  have  a  problem  tequiring  prectMoa  per«nt/eaa> 
aterr  your  beat  bet  ia  d>  bring  k  to  The  Heupot  Corporation. 
A  call  or  letter  outlining  your  problem  will  receive  im> 
mediate  attention! 

•TrtJ*  Mm*,  K^thttrtd 
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MOMLS  F  AND  O  PtICISION 
SINOll-TU«N  POTCNTIOMCntS 
Feature  both  continuous  ond  limited  me- 
cHonicol  rototien,  with  moxinsum  effective 
electrical  rototion.  Versotility  of  designs  per¬ 
mit  a  wide  voriety  of  speciol  feotures. 

F— 3-3/16"  dio.,  3  wotts,  electricol  rotation 
33f*— resistonces  10  to  100,000  ohms. 
0-1-3/16"  dio.,  2  wotts,  electricol  rototion 
336*— resistonces  3  to  20.000  ohms. 


LAgOtATOtT 
MOMl  MUfOT 

The  ideol  resistonce  ^  *^1^1 

unit  for  use  in  toboro- 
tory  and  experi- 
mentol  opplicotiens. 

Also  help^l  coll- 

broHng  ond  checking 

test  equipment.  Com* 

bines  hi^  occurocy 

ond  wide  range  el 

lO-turn  MILIFOT  with  ^ 

precisian  od}ustobility  of  OUODIAt.  Avail- 

oble  in  eight  stodi  resistonce  volues  from 

100  to  100,000  ohms,  ond  other  volues  en 

speciol  ordm. 


FOR  PRECISION 
POTENTIOMETERS 


— Helipot 


MOMU  I  AND  W  DUOOIAIS 

Eoch  model  ovoifoble  in  stondord  lums-rotiot 
of  10,  1A  23  ond  40  to  1.  Innor  scole  bs- 
dkotes  ongulor  position  of  HEUFOT  sliding 
contoct,  mid  outer  scale  the  helicol  turn  on 
vrhich  it  is  locoted.  Con  be  driven  from  knob 
or  shoft  end. 

R— 2"  diometer,  exclusive  of  index. 
10-4-3/4"  diometer,  exclusive  of  index.  Feo* 
tvres  finger  hole  in  knob  to  speed  rototion. 


NEW  loom 


(cwtiiiiNd) 


with  in  detail.  Here  again,  material 
previously  unpublished  or  available 
only  through  patent  literature  is 
supplied.  Parabolic  imtennas  and 
lens  Euitennas  are  also  dealt  with,  in 
somewhat  less  detail.  In  this  chap¬ 
ter  particular  mention  should  be 
nuule  of  not  only  the  section  on 
horns  but  idso  that  on  comer  reflec¬ 
tors,  an  important  subject  not 
usually  covered  in  textbooks. 

The  eleventh  chapter  deals  with 
tubes  capable  of  operating  at  micro- 
wave  wavelengths.  The  section  on 
microwave  ampliflers  is  particu¬ 
larly  interesting.  Information  not 
previously  available  on  circuits  us¬ 
ing  the  microwave  Western  Elec¬ 
tric  tube  type  416A  is  also  given. 
Descriptions  of  the  multigap  veloc¬ 
ity  variation  tubes  (which  used  to 
be  known  during  the  war  as  Samuel 
tubes)  are  given.  Magnetron  oscil¬ 
lators  are  also  dealt  with  in  reason¬ 
able  detail ;  some  basic  information 
is  given  on  traveling-wave  tube 
amplifiers  tuid  TR  and  ATR  tubes. 

The  twelfth  chapter,  on  modula¬ 
tion  and  demodulation,  contains, 
besides  some  other  very  useful  in¬ 
formation  on  converters,  a  sum¬ 
mary  of  a  theory  on  frequency 
conversion  by  crystals  which  is 
published  here  for  the  first  time 
and  which  is  attributed  to  A.  B. 
Crawford. 

In  conclusion,  this  book  contains 
a  very  complete  summary  of  appli¬ 
cations  of  waveguide  components, 
suggests  new  ideas  and  points  the 
way  to  future  progress  in  the  micro- 
wave  field. — £.  G.  Fubini,  Super¬ 
vising  Engineer,  Airborne  Instru¬ 
ments  Laboratory,  Mineola,  N.  Y. 
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Survey  of  Modem  Electronics 

By  Paul  G.  ANnnn.  John  WUsy  & 
Sons,  Ine.,  New  York,  1960,  622  pages, 
15.76. 

In  the  preface  to  this  book  on 
electronics  the  author  states  that 
it  is  intended  for  use  in  a  survey 
course  in  electronics  for  electrical 
engineering  students  who  have  not 
yet  begun  to  specialize  in  power, 
communication  or  any  other  field. 
The  emphasis  throughout  the  book 
is  very  frankly  on  the  description 
of  electronic  devices  by  words  and 
pictures  rather  than  by  mathe¬ 
matics.  The  many  applications  of 


loiHMiy,  195?  — ELECnONKS 


It  happened  in  the  3rd  inning 


It  wu  the  first  day  of  the  World 
Series.  A  big  razor  manufacturer  had 
paid  some  $800,000  for  the  rights  to 
teles'ise  the  games.  It  was  the  third 
inning — and  the  Yankees  and  Phillies 
were  tied  0  to  0.  Millions  of  fans  were 
glued  to  their  sets  when — pfft! — three 
million  sets  went  black,  ana  for  twenty 
minutes  there  was  no  game  insofar  as 
television  was  concerned !  What 
happened.’...!  don’t  know — that's  for 
the  sponsor  and  the  broadcasting  com¬ 
pany  to  decide.  But  you  can  b^  your 
CMttom  dollar  that  it  was  some  little 
thing — like  insulation  at  a  v  tal  point 
— that  caused  the  breakdown! 


equipment,  who  insist  on  BH  "649”,  get 
this  same  high  measure  of  protection 
for  their  tough  insulation  problems. 

In  BH  "649”  they  get  an  insulation 
that  is  toughened  against  abrasion,  will 
not  support  combustion.  Stays  supple 
after  baking  12  hours  at  300°F.  Does 
not  crystallize  at  -67°F.  Unaffeaed  by 
grease  and  oil.  Speeds  produaion  be¬ 
cause  it  cuts  without  fraying,  spreads  to 
cover  knobs  and  terminals. 

BH  “649”  is  one  of  a  family  of  BH- 
insulations,  each  designed  to  meet  par¬ 
ticular  conditions  in  service.  Give  us  a 
few  facts  about  your  requirements  — 
ptodua,  temperatures,  volttges.  We 
will  ftunish  produaion  samples  for 
testing. 

Address  Dept.  E-1 

Bentley,  Harris  Manufacturing  Co. 

Conshohocken,  Pa. 


Xn  elearical  insulation,  the  price  of 
ftiilure  is  severe — produa  breakdown, 
rejeas,  lost  time  and  labor. 

That’s  why  you  find  BH  ”649”  Fiber- 
glas  Tubing  and  Sleeving  in  equipment 
that  must  not  fiul  —  jet  planes,  elec¬ 
tronic  equipment,  engines.  Manufac¬ 
turers  of  home  appliances  and  industrial 


'BH  Non-Ftarin*  Fibrrflis  Slmia*  in  madr  by  u  ncluivt  Bntlcy,  Harris  pneats  (U.  S.  Pat.  No.  239SSSO).  “FBiRilaa"  is  Rc«.  TM  ol  Oams-C(iniii«  Fibrrdas  Coep. 
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SILICONE — the  amazing  new  synthetic  that  made  headlines  when 
General  Electric  brought  it  out — is  back  in  the  news  again.  For 
today,  G'E  small  capacitors,  up  through  5000  volts,  are  hermetically 
sealed  with  C-E  silicone  rubber  bushings  or  gaskets. 

This  maont  that  your  naw  G-E  copacKor  is  sealed  positively,  per* 
manently — for  maximum  life.  For  silicone  seals  by  compression 
alone,  without  the  use  of  adhesives.  It  will  never  shrink,  loosen  or 
pull  away — it  remains  elastic  at  any  operating  temperature  a  capaci* 
tor  will  ever  meet.  It  is  impervious  to  oils,  alkalies  and  acids.  Its 
dielectric  strength  is  permanently  high  and  it  is  not  easily  damaged 
during  installation  for  it  has  a  flexibility  that  withstands  mechanical 
and  thermal  shock. 


This  axclusiva  6-E  focrtur* — designed  to  surpass  established  in¬ 
stallation  requirements — makes  General  Electric  capacitors  finer 
and  more  dependable  than  ever  before.  Apparatus  Dept.,  General 
Electric  Company,  Schenectady  5,  N.  Y. 


SHkons-rvbbar  bwtMnffs,  p«niiafi*iilly  alattk  and 
fornod  to  dot#  lolarancot,  Moi  ItiMMolvw  by 
compfOMion  to  lb*  copacHor  covor.  Thay  or*  nod 
wHb  copocHen  1S00>v  d*c,  or  6d0-v  o-c,  and 
lowar.  SUkono  rwbbor  godiot*  wHb  ploatk  or 
porcoMn  •tond-offt  or#  mod  for  Mghor  voltapot. 
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electronics  treated  include  a  num¬ 
ber  which  are  not  to  be  found  in 
other  texts  of  this  general  level — 
some  interesting  examples  are  the 
sections  on  Electrical  Detearing 
and  Precipitation,  The  Mass  Spec¬ 
trometer,  Metal  Detectors  and  The 
Electroencephalograph. 

This  broad  treatment  would  cer¬ 
tainly  serve  to  arouse  an  interest  in 
the  field  of  electronics  in  the  minds 
of  electrical  and  other  engineering 
students  who  have  not  begun  to 
specialize.  Although  there  is  some 
gap  between  the  elementary  treat¬ 
ment  of  such  subjects  as  the  triode 
amplifier  and  the  associated  applica¬ 
tion  example — an  automatic  pilot  in 
this  case — the  excellent  problem.^  at 
the  end  of  each  chapter  would  serve 
to  fill  in  if  they  were  properly  used. 

Electrical  engineering  students 
are  often  plunged  into  the  detailed 
study  of  the  elements  of  electronic 
circuits  in  their  junior  or  senior 
year  without  being  provided  with 
reasons  for  the  importance  of  these 
elements.  A  survey  course  based 
on  a  book  such  as  this  would  help 
to  explain  why  the  more  detailed 
and  more  mathematical  studies 
which  follow  are  necessary. 

A  goodly  number  of  references 
are  given  at  the  end  of  each  chapter, 
and  the  index  appears  to  be  quite 
complete. — Vincent  C.  Rideout, 
Assoc.  Prof,  of  Electrical  Engineer¬ 
ing,  Vniv.  of  Wise. 


Achiaving  a  lanfold  incraas*  in  tansitivity,  highar  input 
impadanca,  improvad  low  fraquancy  ratponsa  and  sub¬ 
stantial  raduction  in  siza  and  waight. 


VOLTAGE  RANGE: 
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ranaai. 
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3  matahint  ihantad 
by  a  mnifa  an  blab 
ranaatanU  IS  inmfd  an 


FREQUENCY  RANGE: 

3  cyclai  ta  ISO.OOO 
cydat. 

ACCURACY: 

3%,  axcairt  S%  balaw 


P  Availobla  mullipliars  in- 
craosa  tha  voltoga  ranga  to 
1,000  or  10,000  voHs. 

P  Availobla  pracition  shunt 
rasistors  parmit  tha  maas- 
uramant  of  AC  currants  from 
ompara  down  to  ona- 
tanth  of  a  microompara. 

•  Faoturas  tha  wall-known 
Bollantina  logarithmic  voH- 
ago  and  uniform  DB  scalas. 

P  Bottary  lifa  ovar  100  hours. 

P  Can  also  ba  usad  as  a  flat  pra-ampliflar 
with  a  maximum  goin  of  60  DB.  Ba- 
causa  of  tha  complata  absanca  of  AC 
hum,  tha  ampliflar  saction  will  ba  found 
axtramaly  usaful  for  improving  tha  san- 
sitivity  of  oscilloscopas. 


Father  of  Radio 

The  Autobiography  of  Lee  de  Forest. 
Wilcox  &  Follett,  Chicago,  1960,  600 
pages,  |6.00. 

Any  disbelievers  of  the  idea  that 
the  way  to  succeed  is  to  try,  try 
again  had  better  read  this  story  of 
“old  Doc”  and  become  converted. 
For  this  is  an  incredible  story  of 
success  and  failure,  one  following 
the  other,  time  after  time  through¬ 
out  the  first  fifty  years  of  a  man’s 
life  and  of  the  life  of  wireless  and 
radio.  Success  in  invention;  failure 
in  exploitation.  It  is  the  story  of 
the  unfinanced  inventor,  one  gifted 
not  only  with  technical  ability  but 
with  great  dreams;  a  story  of  the 
troubles  such  inventors  have.  All 
sorts  of  troubles;  finances  and  the 
lack  of  them;  unscrupulous  associ¬ 
ates;  lawyers;  stock  salesmen; 
great  companies  with  great  funds; 


Mooa  302  B 
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batt«rtG«}  %2\5. 


For  fvrHtor  informotjon  on  fhit  YoHmotor  ond  Mio  BoJfonttno  A4odol  300  Voft- 
ni^or,  WfdG-Sond  Voffmotort,  Fool  fe  Foolc  Vo/tinttort  ond  occocfonGt  such  of 
0GCod«  AmptiHon,  Mutfiptiors,  and  Frocidon  Shun#  HotiHort,  wrrto  for  cofofoQ. 


100  FANNY  ROAD,  BOONTON,  N.  J. 


I4« 


January,  1951  —  ELECTRONICS 


Type  576 


n  M  «alM 

M  IM  amm 
««■  IS  kr 

I*  SM  ■■ 


HdglM 

4-I/1' 

Dtowrttr 

l-f/U- 

Mtap: 

Ef 
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Pulse  Modulator  Applications 


These  new  United  Graphite  Anode  Diodes  have  been  developed 
to  fulfill  the  important  aims  of  the  Armed  Services 
program  for  decreased  size  .  .  increased  ruggedness 
.  .  .  and  increased  reliability  of  Electron  Tubes. 
Complete  technical  data  sent  on  request. 
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Senior  Engineers  and  Physi¬ 
cists  having  outstanding 
academic  background  and 
experience  in  the  fields  of: 

•  Microwave  Techniques 

•  Moving  Target  Indication 
e  Servomechanisms 

•  Applied  Physics 

e  Gyroscopic  Equipment 

•  Optical  Equipment 
e  Computers 

•  Pulse  Techniques 

•  Radar 

•  Fire  Control 

•  Circuit  Analysis 

•  Autopilot  Design 

•  Applied  Mathematics 

•  Electronic 

Subminiaturisation 

•  Iiutrument  Design 

•  Automatic  Production 

Equipment 

•  Test  Equipment 

•  Electronic  Design 

•  Flight  Test 

Instrumentation 

are  offered  excellent  work¬ 
ing  conditions  and  opportuni¬ 
ties  for  advancement  in  our 
Aerophysics  Laboratory. 
Salaries  ore  commensurate 
with  ability,  experience  and 
bockgroxmd.  ^nd  informa¬ 
tion  as  to  age,  education, 
experience  and  work  prefer¬ 
ence  to: 
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The  controlling  unit  of  these  frequency  standards 
is  a  bi-metallic  fork,  temperature-compensated 
and  hermetically  sealed  against- humidity  and  vari¬ 
ations  in  barometric  pressure.  When  combined  with 
related  equipment,  accurate  speed  and  time  con¬ 
trols  are  afforded  by  mechanical,  electrical,  acous¬ 
tical  or  optical  means. 

nstruments  of  our  manufacture  are  used  exten- 
ively  by  Industry  and  government  departments  on 
jch  precision  work  as  bomb  sights  and  fire  control. 

vour  freauencv  problems  may  be,  our  engi- 
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marriage;  troubles  with  those  who 
did  not  believe. 

In  the  first  half-century  of  any 
art  or  science  as  big  as  electronics 
there  is  bound  to  be  much  that  is 
exciting,  tawdry,  good,  bad,  sad, 
joyous.  Of  all  these.  Doc  had  his 
share.  But  he  always  had  hope. 
There  is  scarcely  any  technical 
phase  of  electronics  in  which  de 
Forest  did  not  make  an  important 
mark;  and  of  the  major  aspects  of 
electronics  as  we  now  know  it,  he 
was  way  out  a  head  of  the  proces¬ 
sion.  His  efforts  to  establish  and 
maintain  wireless  telegraph  sys¬ 
tems  here  and  abroad,  his  first  use 
of  the  electric  knife  in  surgery,  his 
broadcasting  of  voice  and  music  be¬ 
fore  the  present  brood  of  crooners 
began  drooling,  his  early  work  with 
sound-on-film,  the  story  of  the  tele¬ 
phone  repeater,  of  electronic  musi¬ 
cal  instruments  and  of  much  more 
— all  this  is  in  Doc’s  book  in  his 
own  words. 

From  the  nontechnical  stand¬ 
point,  de  Forest’s  love  of  music,  of 
poetry  and  of  the  classics  or  his 
prowess  as  a  mountain  climber  may 
be  news  to  those  who  know  so  well 
his  technical  deeds;  but  there  is  no 
doubt  about  the  value  of  these  ex¬ 
tra-curricular  activities  to  him. 

To  the  end  the  “father  of  radio” 
believes  that  better  service  could 
have  been  made  of  at  least  one  part 
of  his  contributions — broadcasting 
— and  there  are  millions  of  former 
avid  listeners  who  will  agree  with 
him. 

This  is  an  interesting  and  often 
inspiring  story. — K.H. 


Higli-Speed  Computing 
Devices 


By  thk  statp  op  Engineerinc  Re- 
SEAKCH  Associates,  Inc.,  ineluding 
C.  B.  Tompkins,  J.  H.  Wakelin  and 
W.  W.  Stttur,  Jr.  MeGrav-HiU 
Book  Company,  Neu)  York,  1950,  451 
pages,  $6.60. 


This  book  is  quite  well  written  and 
should  be  of  great  interest  to  any¬ 
one  concerned  with  computing  ma¬ 
chinery,  particularly  digital  type 
computers.  ’The  material  is  pre¬ 
sented  in  such  a  fashion  that  it 
could  be  successfully  used  as  a  first- 
course  textbook  for  graduate  stu¬ 
dents  interested  in  digital  comput¬ 
ers.  The  basic  fundamental  con¬ 
cepts  of  machine  computation  are 


NtW  lOOKS 


THE  FIRST  CHOICE  OF  RADIO  ENGINEERS 


Mo9n«<ord,  Inc.,  0«pt.  Ei*1 
340  N.  MichifOfi  Av«.,  Chicofo  1,  III. 
Send  me  latest  cotalog  of  Mognecerd 
Equipment. 


Lifelike  tone  quolity,  low  distortion  meet  NJk.B. 
slofidords  end  ot  o  moderote  price!  PT63 
Series  shown  in  rock  mount  obo  offers  three 
hoods  to  erose,  record,  and  ploy  beck  to  mon* 
ftor  from  the  tope  while  recording. 


PT7  occommodotes  10^/^*  reels  and  offers  3  hoods, 
positive  timing  and  pushbutton  control.  PT7 
Series  shown  in  complete  console  model  is  oho 
ovoiloble  for  portable  or  reck  mount.  For  out* 
stonding  recording  equipment,  see  the  complete 
Mognecord  line  ^  PT6,  FT63  ond  fT7. 


FLEXIBILITY 

In  rock  or  console,  or  In  its  reotty  portable  coses, 
the  AAognecerder  will  suit  every  purpose.  PT6 
Series  shown  is  the  most  widely  used  profes- 
sionol  tope  recorder  in  the  world,  ond  is  ovoil* 
oble  with  3  speeds(3*^^7V2/15*)if  preferred. 
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HPi  NOW  OFFERS 

a  New  Gauge  for  Highest  Vacuum 


NEW  BOOKS  (CMtiRiwd) 

quite,clearly  presented.  The  authors 
have  done  a  particularly  good  job 
in  breaking  down  a  complex  subject 
into  simple  terms  such  that  one 
with  only  a  reasonable  technical 
background  will  have  no  difficulty  in 
following  the  material. 

It  is  somewhat  disappointing, 
however,  that  the  authors  did  not 
include  more  information  on  ana- 
log-type  computers.  The  book  con¬ 
sists  of  seventeen  chapters  and  only 
one  is  devoted  to  analog  computers. 
Furthermore,  most  of  this  chapter 
deals  with  analog  computers  in  the 
most  general  terms  only.  Some  de¬ 
tails  of  the  differential  analyzer  are 
given  but  less  than  one  page  is  de¬ 
voted  to  the  large,  modern  general- 
purpose  analog  computer  such  as 
the  Anacom  at  Westinghouse  and 
Northwestern  University  and  the 
California  Institute  of  Technology. 
There  is  no  discussion  of  modern 
analog  techniques  nor  of  the  basic 
procedures  used  to  derive  analogies. 
The  bibliography  on  analog  com¬ 
puters  is  incomplete.  A  number  of 
the  classic  analog  papers  presented 
during  the  past  10  years  are  not 
mentioned. 

For  those  interested  in  digital 
type  computers  only,  the  book  pre- 
.sents  much  valuable  and  interesting 
material. — D.  L.  Whitehead,  Engi¬ 
neer  in  Charge,  Analog  Computing 
Laboratory,  Westinghouse  Electric 
Corp. 

Industrial  Instrumentation 

By  Donald  P.  Eckman.  John  Wiley 
&  Sons,  Inc.,  New  York,  1950,  396 
pages,  |6.00. 

As  AN  introduction  to  the  science 
of  measurement  for  engineering 
undergraduates,  this  book  reviews 
one  by  one  the  principles  of  various 
methods  of  measuring  and  sensing 
employed  in  industrial  processing 
and  manufacturing.  Though  em¬ 
phasis  is  on  the  method  rather  than 
the  mechanism,  important  practical 
details  are  stressed  wherever  pos¬ 
sible. 

Although  electronic  equipment  is 
not  specifically  covered,  practically 
all  of  the  information  in  this  book 
is  essential  for  intelligent  applica¬ 
tion  of  electronic  controls  in  in¬ 
dustry,  since  each  control  system 
I  must  start  with  measurement  of  a 
tiggOCiutCS  San.  catloSf  calif,  |  variable.  An  appendix  of  tables. 


• .  adds  a  new  broadband  waveguide-output  klystron 

Designed  for  high-power  iaboratory  and  antenna  measurements  as  weil 
as  for  use  as  a  stable  transmitter  tube  in  fixed  and  mobile  service,  the 
new  Varian  X-21  Klystron  covers  the  frequency  range  9100  to  11.000  me. 
It  is  illustrated  at  right  above.  The  two  resonant  cavities  are  integral 
,  and  have  self-contained  feedback.  Output  mates  with  standard  UG/39U 

flange  for  t4-  by  1-  by  0.050-in.  waveguide.  Low  microphonic  construction. 
Weight,  4H  oz. 

Typical  Operation:  Frequency,  10,000  me;  beam  voltage,  1270  v; 
beam  current,  98  ma;  power  output,  5.9  w;  load  VSWR,  less  than  1.1. 

Two  tunable  waveguide-output  reflex  klystrons  for  the  frequency 
range  8100  to  17,500  me,  the  Varian  X-12  and  X-13,  left  and  center  in  the 
illustration.  Widely  used  for  transmitter  service  and  as  local  and 
bench  oscillators  as  measurement  power  sources.  Single  screw  tuners 
cover  entire  frequency  ranges. 

Typical  Operation:  X-12  X-13 

Frequency,  me  16,000  10,000 

Beam  Voltage  600  400 

Beam  Current,  ma  50  48 

Reflector  Voltage  280  575 

Power  Output,  mw  25  230 

Load  VSWR,  max  1.1  1.1 

Modulation  Bandwidth,  me  50  30 

Temperature  Coefficient, 

me  per  deg  C,  max  0.25  0.25 

Now  in  production,  two  nsw  klystrons  (or  toUvision  strvico.  Varian  X-17 
covers  tha  ranqa  Irons  1990  to  2100  me  with  5  watts  minimum  powar  output. 
Varian  X-26  Klystron  group  covers  SB50  to  8200  me  with  0.5  watts  minimum 
powar  output. 


VARIAN 


99  Washington  st. 


154 


Joniiory,  1951  —  ELECTRONICS 


TRUARC  RING  chain 


COHER  PIN  chain 


1.  STRONGER.  Av.rog*  30%  higher  $fatlt  thrutt 

ifreagrh  than  collar  pint,  tatiliant  I-ling  rainfercat  Hnki 
ogointl  oMoplionol  drfa  iHraM— ratilianl  tpring  it  ntotl  alH> 
ciont  nmont  of  4aniping  vibrolien. 


In  •very  possible  kind  of  test— tensile,  impact,  shock, 
speed— detachable  chain  made  with  Truorc  Rings  out¬ 
performs  chain  equipped  with  cotter  pinsi  That's  what 
Adas  Chain  &  AAanufacturing  Co.,  Philadelphia,  dis¬ 
covered,  after  pioneering  chain  with  Truarc  E-Rings. 

Improve  your  own  product  with  Truarc  Ringsl  Wher¬ 
ever  you  use  machined  shoulders,  collars,  cotter  pins, 
bolts,  nuts,  screws,  snap  rings. ..a  Truarc  Ring  vrill  do 
the  job  better:  improve  performance,  cut  unit  cost, 
save  space  and  weight,  eliminate  parts,  permit  use 
of  stock  sizes,  eliminate  skilled  labor  operotioiM, 
simplify  maintenance. 

Truarc  Rings  are  precision-engineered.  Quick  and 
easy  to  assemble,  disassemble.  Give  a  never-failing 
grip.  Can  be  used  over  and  over  again. 

Hnd  out  what  Truarc  Rings  can  do  for  you.  Send  your 
blueprints  to  Waldos  Truarc  engineers,  for  individual 
attention,  without  obligation. 


2.0REATER  SHOCK  RESISTANCE.  High^  rtock 

<fr*<igrh  raflo*  Ihoii  cellar  pins,  dee  to  graoler  ceetaci  iwrfoce 
pies  tpring  reaclton  for  damping  memenl  el  thock.  Crevtor 
mevemenl  of  ring  in  greove  reiiovet  shock  twfece  leedingt 
— iiMtood  of  retitHng  rigidly  at  wilh  celtar  pint  in  fined  heiet. 


3.  HIGH  SHOULDER.  High  ettoclivn  bearing  theeldei 
entondt  practically  aH  eweend  pin,  end  it  goemelrically  per* 
fectly  prepertlened  to  link  diamotor. 


4.  RE-USASIE.  Ne  port  el  i-Ring  feligvet  and  braakt 
off,  at  with  andt  ef  re-«tad  celtor  pint.  Mng  romevet  ootlly 
with  Krewdriver. 


S.  REDUCES  ACCIDENTS.  Doet  net  pteirvde  to  cokh 
onto  clolhing.  Ne  tharp-pelnled  andt  to  prodvee  nltclricel 
brvth  diKhorge  end  reteltanl  tiro  end  enptotien  hoaord  In 
mlnet  and  miHt. 


WeMot  Kehinear,.  Inc,  47-I6  Aeilel  Mace 
Lang  Inland  CMy  I,  N.  Y. 

Ntett  tend  ttlacltr  geidt  cnielti  (4K-W) 
to  WeMtt  Tmerc  ttlaiainf  Ringt. 


WALDES  ROHINOOR.  INC..  LONG  ISLAND  CITY  I,  NEW  YORK 

WALMS  TRRARC  ttTAI»IB4  RIME  ARE  RROTSCTtR  RT  THE  fMLOVIR*  RATtRT  RRMRtRR:  R.R.  RAT.  J.SRI.M4t 
t.AAR.ttI:  t.4l1.TRIi  t.ART.RRE.  I.Att.RRi  ARR  OTNER  RATR.  RtMR. 
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dealing  mostly  with  temperature 
measurement  since  this  is  the  com¬ 
monest  type  of  instrumentation, 
adds  to  the  reference  value  of  the 
book  for  all  engineers.  Questions 
and  problems  after  each  chapter 
add  to  the  value  as  a  text  both  for 
colleges  and  for  home  study. — J.  M. 


THUMBNAIL  REVIEW 


MAR.NBTIC  RKCOIlDINr;  — 
Bibliography  Series  No.  1,  John  ('rerar 
I/il)rary,  S6  E.  Randolph,  Chicaao, 
pa^es  mimeographed,  $2.00.  Compiled  by 
Carmen  Wilson,  chief.  Technology  De¬ 
partment.  to  meet  requests  for  material 
on  magnetic  recording.  References  have 
l>een  supplemented  by  descriptive  annota¬ 
tion  or  abstract  wherever  titles  were  not 
;  selfexplanatory.  References  to  ontstand- 
j  tng  patents  are  included.  Arranged  chron- 
I  ologically  and  cross-indexed  by  authors 
i  and  by  subjects. 


1  RCA  RECiaVlNO  TUBE  MANUAL 
RC-16.  RCA  Tube  Department,  Harrison, 
N.  J.,  320  pages,  $.50.  New  edition  cov¬ 

ers  over  460  receiving  and  picture  tubes, 
.  brought  up  to  date  by  revisions  and  ex¬ 
pansions.  Technical  data  sections  Include 
new  material  on  calculation  of  power  out¬ 
put,  load  resistance  and  distortion,  ca- 
;  thode-follower  dttta.  and  high-voltage  and 
,  safety  considerations  for  kinescopes. 
;  Many  new  audio  amplIAer  and  receiver 
I  circuit  designs  have  been  added. 


THE  NEW 

TURNER 


MODEL  SOD  DYNAMIC 
FOR  TV  •  AM  ■  FM 
Racerding  •  Broadcait 
Public  Addrat* 


MODEL  SOD 


NOMOGRAMS  OF  COMPLEX  HYPBR- 
UOLIC  FUNCTIONS.  By  Jorgen  Rybner. 
Profesnor  at  Royal  Technical  Unlverelty 
of  Dennuirk.  Available  from  Scandinavian 
Book  Service,  6*0  W.  158*h  St..  New  York 
i  (In  English),  1947,  35  pages  plus  charts 
and  diagrams,  $4.80.  Large,  accurately 
I  printed  nomonama  give  accuracy  com- 
I  parable  to  5-place  tables  and  a  computing 
I  machine.  The  charts  present  the  sinh 
I  and  cosh  functions  as  rectangular  func- 
I  tions  of  a  rectangular  vaiiabTe,  and  the 
I  tanh  function  as  a  polar  function  of  a 
rectangular  variable.  Additional  material 
In  the  text  makes  It  In  some  resi>ects  ii 
'  compendium  of  transmls.«ion  line  and  Alter 
■  theory. 


TABLE  FOR  USE  IN  THE  ADDITION 
OF  COMPLEX  NUMBERS.  By  Jorgen 
Rybner  and  K.  Steenberg  Sorensen.  Avail¬ 
able  from  Scandinavian  Book  Service,  620 
W.  158th  St.,  New  York  (In  English), 
1948,  95  pages,  84.00.  Facilitates  calcu¬ 
lations  with  complex  numbers  by  making 
possible  their  addition  or  subtraction  In 
imlar  form. 


TELEVISION  SERVICING.  By  W.  H. 
Buchsbaum.  Prentice-Ilall,  Inc.,  New 
York,  1950,  340  pages,  35.36.  Written  to 
aid  In  training  technicians  In  television. 

I  Part  1  covers  receiver  theory;  Part  II 
i  deals  with  Installation  and  alignment ; 
I  Part  III  serves  as  a  troubleshooting 
i  guide. 


,  STRUCTURAL  PIsASTICS.  By  H.  C. 

;  Ehigel,  C.  B.  Hemming  and  H.  R.  Merrt- 
I  man.  McGraw-Hill  Book  Co.,  New  York, 

I  1950,  301  pages,  34.50.  First  seven  chap- 
j  ters  deal  largely  with  properties  of 
I  plastics,  molding  procedures,  sandwich 
constructions  and  structural  adhesives, 
'  but  the  last  chapter — Radomes  and  Micro- 
’  wave  IVindows — is  deAnltely  of  interest 
to  electronic  engineers  This  analyzes  the 
broad  problem  of  providing  antenna  cov¬ 
ers,  also  called  radomes  and  microwave 
i  windows,  that  are  as  transparent  as  possi¬ 
ble  to  the  radio  waves  they  are  designed 
to  pass.  Four  basic  radome  solutions  are 
presented — the  thin  wall,  thick  wall, 
double  thin  wall  and  sandwich,  and  a  de- 
I  sign  procedure  Is  given. 
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BY  TURNER 


DYNAMIC  FOR 
TV  -  AM  -  FM 
RRCording 

Broadcast 

Public  Address 


The  crown  jewel  of  dynamic  microphones.  See  it,  handle 
it  —  use  it  on  highest  quality  recording,  public  address  or 
broadcast  work.  New  beauty,  new  styling,  new  utility  and 
new  performance  make  the  Turner  Aristocrat  the  finest  of  the 
fine.  Use  it  anywhere,  indoors  or  out  —  in  hand,  on  stand, 
suspended,  or  concealed  in  stage  settings.  The  Aristocrat  is 
quickly  and  easily  detached  from  ball  swivel  coupler  for  hand 
use.  Non-directional  polar  pattern  picks  up  sound  from  any 
direction.  Equally  effeaive  for  individual  or  group  pickups 
with  wide  range,  high  fidelity  reproduction  of  voice  or  music. 
Its  high  output  dynamic  generator  requires  no  closely  associ¬ 
ated  auxiliary  equipment  for  outstanding  results.  Built  of  finest 
materials  with  flawless  workmanship,  each  unit  is  laboratory 
calibrated  to  insure  specification  standards.  .  .  .  Write  for 
complete  details. 


SPECIFICATIONS 


FltEOUBlCY  KESPONSE:  SO  to  1 5,000  cp.t.  flat  within  ±  2)i  db. 

OUTPUT  LEVEi:  56  db  below  1  volt/dyn*/»q.  cm. 

IMPEDANCE:  1 5,  200,  500  ohms  or  high  impodonco. 

POLAR  PATTERN:  Essontiolly  non-diroctionol  in  any  posiHon. 
MOUNTING:  RaH  and  twivo)  typo.  Hits  in  any  dirocHon.  Stondord 

—  27  fhrood. 

CARLE:  20  ft.,,  high  qoolity  rvbbor  covorod,  two  conductor  shioldtd 

coblo  with  Connon  qvkk-disconnoct  plug. 


THE  TURNER  COMPANY 


905  17th  Street  N.  E.,  •  Cedar  Rapids,  Iowa 

IN  CANADA:  Canadian  Marconi  Co.,  Montroal,  P.  O.,  ond  Branch#, 
EXPOKT:  Ad.  Auriama  bK.,  S9  Broad  Straat,  Now  Yorh  4,  N.  Y. 
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liESKHirS 


'How  can  I  save/  in  order  to  trim 
the  price  of  this  set  another  $2.50?' 


The  answer,  Mr.  TV-set  Designer,  is  simple:  G.E.’s  6BN6 
gated-beam  tube.  It  replaces  three  tubes  and  associated 
components,  serving  as  a  combined  limiter,  discriminator, 
and  audio-amplifier. 

6BN6  cost  is  right  in  line  with  other  receiving  types.  You 
get  three  mbes*  performance,  yet  you  pay  for  only  one! 

Ask  for  Bulletin  ET-B28,  which  tells  the  full  story  of  this 
amazing  G-E  economy  tube,  also  charts  its  performance.  Or 
if  you  prefer  to  discuss  the  6BN6  in  person, 
an  experienced  G-E  tube  engineer  gladly 
will  call  on  you.  Wire  or  write  Electronics  ^ 

Department,  General  Electric  Company,  \ 

Schenectady  5,  New  York.  /  % 
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The  history  of  the  contributions  oi  American  Television 
engineers  reads  like  the  history  of  Television  itself. 


Qur  engineers  are  created  with  hundreds  oi  ‘Tirsts" — the  first 
dmpliiieir  tube,  the  first  telecasting,  the  first  interlaced  scanning 
and,  more  recently,  the  first  to  develop  the  "Eyesaver"  principle 
for  picture  screens — the  high  contrast,  non-halation  screen  that 
hen  been  widely  adopted  by  the  industry. 


Anraricon  Television  is  a  "House  of  Fundamentals."  Our  "know¬ 
how"  is  constantly  devoted  to  the  further  development  of  Tele¬ 
vision  in  all  its  phases.  -  0 


The  Amniocni  Television  Picture  Tube  is  a  great  product  of  a 
great  oompony.  Make  it  your  first  choice — always! 


1S« 
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TUBES  AT  WORK 

(continued  fraM  p  122} 

suflkient  sensitivity  and  accuracy. 

An  amplifier  was  constructed  us¬ 
ing  the  circuit  shown.  The  ampli¬ 
fier  is  designed  for  operation  of  a 
Weston  model  370  a-c  and  d-c  milli- 
anuneter,  an  instrument  of  the  elec¬ 
trodynamometer  type  with  a  stated 
accuracy  of  J  percent  of  full  scale. 

The  amplifier  is  direct  coupled 
throughout  and  makes  operation 
possible  on  d-c  as  well  as  a-c.  It 
maintains  the  combination  useful 
as  a  transfer  means  between  alter¬ 
nating  and  direct  voltages. 

The  input  voltage  range  of  1.5  to 
300  V  full  scale  is  covered  with  a 
voltage  divider  made  up  of  wire- 
wound  precision  resistors  of  0.1 
percent  accuracy.  The  input  re¬ 
sistance  is  1,000  ohms  per  volt.  For 
the  ranges  of  0.76  down  to  0.16  volt 
full  scale,  reduced  amounts  of  feed¬ 
back  are  used  with  a  fixed  input  re¬ 
sistance  of  1,500  ohms. 

The  input  voltage  between  grid 
and  cathode  of  the  first  stage  of 
amplification  was  measured  as  ap¬ 
proximately  0.0039  V  for  full  scale 
deflection  of  the  milliammeter.  For 
input  voltage  ranges  of  1.6  to  300  v, 
the  output  of  the  voltage  divider  is 
1.5  V.  The  feedback  voltage  is  cor¬ 
respondingly  about  1.496  v.  The  re¬ 
quired  feedback  resistor  is  then 
1.496/16  X  lO"*  or  approximately 
99.7  ohms.  Accuracy  of  scale  cali¬ 
bration  thus  depends  mainly  on  the 
accuracy  of  adjustment  of  the  feed¬ 
back  resistor.  For  a  0.16-v  input, 
the  feedback  voltage  is  38  times 
the  net  grid-cathode  input  \oltage. 


For  Aauroto  Inspection  Of  Difficult  Shapes 
The  Kodok  Contour 
Projector,  Model  2 
Shows... 


SURFACE  DHAIIS 


CONTOURS 


Few  objects  are  too  small  or  complicated  for  complete  inspection 
under  magnification  with  the  Kodak  Contour  Projector.  Deep 
recesses  and  surface  details,  illumiiuited  from  the  projection  system 
itself,  stand  out  sharply  and  in  natural  color. 

With  unmatched  versatility,  it  can  be  switched  instantly  from 
surface  illumination  to  silhouette  projection,  or  a  combination  of 
both.  Any  of  six  magnifications  from  lOX  to  lOOX  is  available  at 
the  turn  of  a  dial  witbont  refocusing.  Your  operator  can  work  rap¬ 
idly  and  efficiently,  unhampered  by  the  usual  hoods  or  curtains. 

Large  parts?  Sure!  With  a  full  8*  between  lens  and  object  and  6^' 
from  object  to  lamphouse  at  all  magn^ations,  there’s  plenty  of 
room.  The  lamphouse  pivots  to  accommodate  long  parts.  And  the 
suge  has  4  '  of  easy,  precise  travel,  vertically  and  horizontally. 

If  you  have  an  inspection  or  measuring  problem 
where  speed,  accuracy,  and  convenience  are  impor- 
tant,  it  will  pay  you  to  investigate  the  Kodak  Con-  m 
tour  Projector.  The  coupon  below  will  bring  you  a  M 
new  booklet  giving  detailed  information. 


Advantages  of  D-C  Coupling 

The  use  of  d-c  coupling  in  a  high- 
gain  amplifier  brings  with  it  prob¬ 
lems  of  drift  and  zero  adjustment 
but  much  higher  values  of  negative 
feedback  are  allowable.  Elimina¬ 
tion  of  coupling  capacitors  or 
transformers  between  stages  pre¬ 
vents  phase  shifts  giving  sufficient 
positive  feedback  at  certain  fre¬ 
quencies  to  cause  oscillation.  The 
use  of  a  large  amount  of  negative 
feedback  reduces  drift  and  sensitiv¬ 
ity  to  power  supply  variations  to 
nearly  a  negligible  amount  Some 
drift  has  been  noticed  during 
warmup  on  the  lowest  voltage 
ranges  (where  the  feedback  is  re¬ 
duced)  but  is  easily  compensated 
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by  the  zero  adjustment  shown. 

Regulated  power  supplies  were 
found  advantageous  for  stabilizing 
the  low  input  voltage  ranges  and 
for  maintaining  high  accuracy  for 
either  polarity  of  d-c  input  voltage. 
A  high  degree  of  regulation  is  not 
required,  but  an  improvement  over 
the  natural  power  supply  regula¬ 
tion  (for  d-c  input  voltages  and  cor¬ 
responding  plate  current  changes) 
and  changes  due  to  a-c  line  voltage 
variations  is  desirable. 

A  troublesome  problem  in  the 
initial  development  of  the  amplifier 
was  the  effect  of  conductive  grid 
current  in  the  first  stage.  With  low 
plate  and  grid  bias  voltages,  a 
small  but  significant  grid  current 
may  flow  because  of  ionized  gas  in 
the  tube  or  the  initial  velocity  of 
electrons  emitted  from  the  cathode. 
This  effect  varies  with  electrode 
voltages,  heater  temperature,  and 
the  particular  tube  of  a  given  type. 

A  current  of  1  /na  flowing 
through  the  l,50()-ohm  grid  to 
cathode  voltage-divider  resistance 
would  cause  an  error  in  the  input 
voltage  of  0.1  percent.  It  is  im¬ 
portant  to  keep  the  plate  potential 
of  the  first  stage  high  enough  to 
maintain  the  grid  current  at  a  low 
value,  even  at  the  expense  of  loss 
of  gain  in  a  voltage  divider  to  sup¬ 
ply  the  grid  of  the  next  stage. 

The  inherent  gain  of  the  ampli¬ 
fier  is  so  great  that  it  is  difficult  to 
adjust  without  feedback.  However, 
by  adjusting  one  or  two  stages  in¬ 
dependently,  finding  proper  input 
and  output  d-c  potentials,  and  then 
connecting  all  stages  together  along 
with  the  feedback  loop,  correct  op¬ 
eration  may  be  obtained. 


These  little  hermetically-sealed  d-c  re¬ 
lays  are  specifically  designed  for  aviation  con¬ 
ditions  involving  high  shock  and  vibration, 
elevated  temperatures  and  high  altitudes.  A 
completely  new  magnet  structure  permits 
greatly  reduced  size  with  improved  depend¬ 
ability.  Three  available  types  are  for  operation 
up  to  -l-85'’C.,  -f-160®C,  and  -1-200®C.  respec¬ 
tively,  thus  matching  specific  aviation  service' 
requirements.  Write  for  S-D  Data  Bulletin  2410. 


Miltipole  Types,  Too! 

In  oddilion  to  th«  singlv- 
units  illusiratod, 
Sinrthnrs-Dunn  producss 
Ihesu  hurmnlicolly- 
SMilnd  ovinlion  rutoys  in 
lypus  up  to  6  polns  and 
having  Ihn  soma  axoct- 
Ing  chornctorislict. 


Performanee  and  Applieotiont 

The  combination  described  may¬ 
be  used  also  to  measure  current  in 
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Through  this  portal 
pass  the  nation’s  top  stars 


All  il  •  Djy'S  Work— Chemical  Labora¬ 
tory  continually  samples  raw  materials; 
checks  and  controls  quality  from  suppliers. 


Sizid  ami  Shaptd  for  TV  —Hundreds  of 
tubular  parts  are  produced  bv  Superior 
from  WELDRAWN  Type  305  (18-12) 
stainless  steel. 


and  facilities,  and  metallurgy.  It  is 
one  product  of  hundreds  pioneered 
for  the  electronic  industry  by 
Superior. 

You  may  already  be  one  of 
our  valued  customers  and  friends 
— nearly  all  electronic  manufac¬ 
turers  are.  If  small  Seamless  or 
t  WEXDRAWN  tubing  can  help  any¬ 
where  in  your  product  Superior 
can  help  you.  To  find  out  how, 
write  Superior  Tube  Company, 
2500  Cermantown  Avenue,  Norris¬ 
town,  Pennsylvania. 


•  You  may  not  recognize  the 
object  pictured  above.  It  is  the 
first  grid  cylinder  for  a  cathode 
ray  tube  gun  structure,  photo¬ 
graphed  from  an  unusual  angle. 
The  hole  is  only  .040"  in  diameter 
— and  the  grid  itself  is  deep  drawn 
in  one  piece  to  save  unnecessary 
welding  and  assembly  operations 
*by  TV  tube  manufacturers. 

This  is  tubing  technology  in 
operation.  It  is  an  example  of 
Superior’s  superiority  in  electronic 
research,  production  know-how 


Sincf  Md  TIM— 188,000  square  feet— 
over  4  acres — for  developing,  producing, 
and  testing  small  tubing  . . .  plenty  of 
space . . .  and  people  who  take  time  to  give 
you  a  good  product  and  good  service. 


WUcA  It  Th»  Baftar  For  Yevr  Product 


SEAMLESS...? The  finest  tubes  that 
can  be  made.  Standard  production  is 
.010"  to  .121"  O.D.  inclusive,  with 
wall  thicknesses  of  .0015"  to  .005". 
Cathodes  with  larger  diameters  and 
heavier  walls  will  be  produced  to  cus¬ 
tomer  specification. 


Or  LOCKSEAM*. . .  T  Produced  di¬ 
rectly  from  thin  nickel  alloy  strip  stock, 
.040"  to  .100"  O.D.  in  standard  length 
range  of  11.5  mm  to  42  mm.  Round, 
rectangular  or  ova),  cut  to  specified 
lengths,  beaded  or  plain.  ( 


tflCa.  U.  t-  TKAOCMAAK-^BUPCAtOII  TUtC  COMFAMV 


Nfo.  UNOCM  u.  s.  ^ATt.  surcttoK  TusE  coMFAMv  gjodfow^c  Pro^Klt  fot  tJipoff  Ifcroifgfc  DHrmr-H^rrig  Corntpattf^  Haniton,  Nov  Mrmy  •  NviWtofi  6«4i00 
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a  shunt.  The  0.15-v  range  is  par¬ 
ticularly  useful  in  this  case. 

Another  possible  application  is  in 
the  measurement  of  low  values  of 
power.  Provided  a  non-inductive 
resistor  is  used  for  feedback,  the 
large  amount  of  feedback  employed 
insures  a  very  accurate  phase  rela¬ 
tion  between  input  voltage  and  out¬ 
put  current.  Amplifiers  of  this  type 
might  be  used  to  drive  potential, 
current,  or  both  circuits  of  electro¬ 
dynamometer  voltmeters  to  meas¬ 
ure  accurately  very  small  amounts 
of  power. 

Amplifiers  of  this  type  may  be 
used  to  drive  thermal  instruments. 
The  attendant  advantages  may  be 
increased  sensitivity  and  a  much 
wider  input  current  or  voltage 
range  than  generally  available  in  a 
single  instrument. 

Several  particularly  useful  appli¬ 
cations  of  this  type  of  amplifier  to 
the  measurement  of  slowly  varying 
or  sub-power-frequency  quantities 
have  come  to  the  author's  attention. 
Since  the  amplifier  is  d-c  coupled,  it 
has  no  low  frequency  limit 


iilN-T-27 

Hermetically  Seoled 
Transformers 


A  Complete  Range  of 
Hermetically  SeaM  Units 

hr  pnMff  0l0€tr§Mk 
•qifpMtiif  md  piht  nws 

•  MWIK  nANSFORMEM 

FOR  CAFAOTOR  AND 
Rf  ACTOR  INFUT  SYSTIMS 

•  MAS  TRANSPORMMS 

•  HUmUNT  TRANSFORMIRS 

•  FILnR  RiACTORS 

•  AUMO  TRANSPORMIRS 

m  3  RANOCSt  FUU  FREOUCNCY 
FUBUC  ADDRESS  A  COMMUNICATIONS 


Maots  JAN-T-27  SpecHkotiMs 

I  •  ASamafcly  haatvd  and  cMHad  for  20 
cycl«  (20  doyi]  tamparaiura  rong*  fron 
+4S'C  to  -I0°C,  90%  humidity.  Aho 
toitod  for  5  cyclot  from  -SS'C  to  +85°C 

a*  Immonod  in  hot  and  cold  brino  at 
tomporaturo*  of  75°C  to  0°C. 

im  Subioctod  to  wvoro  vibrolion  on  thake 
toblo  fix  20  poriods  of  1 S  minutoi  oocti. 

4,  Givon  a  puB  to«t  on  aM  tarminab,  from 
oil  diroctions,  of  S  R».  or  moro  30- 
locood  iatorvob. 

St  Tottod  on  ooch  winding  ot  twico  rated 
o-c  voltag*  and  froguoncy. 

St  Tostod  for  inwlotion  rocbtonco  in  •«- 
con  of  500  mogohmi  throughout  hoot- 
ond-coU  cycles. 

7t  Tested  for  corona  discharge  at  volt¬ 
ages  I  (6  times  operating  voltage  of 
tronsformers. 

••  Capable  of  operation  in  65°C  am¬ 
bient  temperature  with  temperature  rise 
not  exceeding  40°C 

a.  Operated  48  hours  with  12%  over- 
lood  at  rated  ambient  temperature. 


they’re  available  for  today’s 
IMPORTANT  NEED.  CHICAGO  Hermet¬ 
ically  Sealed  Transformers  meet  all 
requirements  of  Grade  I,  JAN-T-27 
specifications  for  Class  A  operation. 
Designed  expressly  to  fill  transformer 
requirements  for  military  airborne, 
marine,  and  ground  communication 
equipment,  as  well  as  for  use  in  trop- 
i(^  and  sub-zero  climates.  Ideal  for 
a  wide  range  of  application,  particu¬ 
larly  in  research  and  development 
work,  prototype  equipment  and 
pilot  runs.  'The  complete  range  of 
CHICAGO  JAN-T-27  units  is  available 
for  quick  shipment  from  stock. 


Wien  Bridge  as 
Frequency-Shift  Servo 


By  Jack  Yeiser 

Field  Engineer 
Philco  Corporation 
Philadelphia,  Pa. 


Use  of  a  Wien  bridge  as  a  fre¬ 
quency  discriminator  in  servo  ap¬ 
plications  makes  it  possible  to  em¬ 
ploy  a  standard  two-gang  variable 
capacitor  as  the  rebalance  element 
The  low  inertia  of  the  capacitor  as 
compared  to  moving-iron  or  slide- 
wire  elements  results  in  rapid 
response  of  the  system. 

The  instrument  was  constructed 
as  a  recording  frequency  meter  for 
the  purpose  of  recording  tele¬ 
metered  information  appearing  as 
an  audio  tone  with  frequency  vary¬ 
ing  between  45  and  150  cycles. 
Sensing  is  provided  by  taking  ad¬ 
vantage  of  the  180-degree  phase 
shift  which  occurs  as  the  bridge 
passes  through  a  null. 

A  breadboard  assembly  was  used 
with  two  standard  12- watt  public- 
address  amplifiers  corrected  for 
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iKCTMIC  F0fl'»tc(  CONTXOl 


flASIIC  MOlOiK  CONTROl 


II2|  LEEDS  &NORTHRUPCO. 


Dependable  "ON-OFF"  Controllers  for  Industry 


THE  kind  of  control  instrument  which  industry  calls  on-off  or  2-posi¬ 
tion  is  not  only  the  oldest  form  of  automatic  regulator,  but  is  one  which 
many  manufacturers  still  use,  instead  of  more  advanced  types,  for  simple 
requirements.  Usually,  the  instrument  merely  closes  the  valve  when 
temperature  reaches  the  control  point,  and  opens  valve  again  when  tem¬ 
perature  falls  below  point.  The  question  of  whether  such  on-off  action 
is  best  for  the  given  case  can  of  course  be  settled  by  using  the  instrument 
with  the  best,  most  useful  features.  Here  are  some  which  L&N  On-Off 
Controllers  offer : 

1.  Instruments  may  be  Recording  Controllers  with  either  strip-chart 
or  round-chart,  or  Controllers  with  no  charts  at  all. 

2.  Instruments  can  operate  at  high  or  moderate  speed ;  can  be  located 
regardless  of  machine  vibration,  building  tremors  or  distance  from  process. 

3.  Controls  are  outstandingly  dependable  because  they  “balance" 
temperature  against  a  standard.  Intermediate  bearings  and  springs  can¬ 
not  increase,  decrease  or  otherwise  influence  accuracy  or  sensitivity. 

4.  Low  maintenance  assured  by  machine-like  design  and  construction. 

5.  More  than  1000  standard  ranges.  Specials  are  available,  but  sel¬ 
dom  needed. 

Tell  us  your  problem  and  we  will  send  further  information.  Write 
either  to  our  nearest  office  or  to  4979  Stenton  Avenue,  Philadelphia  4  ♦,  Pa. 


Jrl.  Ad  ND4  33(J) 


THESE  instruments  are  fully 
automatic;  natd  no  standardi»* 
ing :  are  ideal  even  for  hard-to- 
get-at  or  difficult  locations. 
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wHh  WORKSHOP  parabolic  antennas 

A  well-known  western  railroad  antidpates  very  substantial  savings  on 
over  100  telephone  lines  to  be  replaced  with  a  microwave  system  using 
Workshop  parabolic  ontennas.  This  is  consistent  with  the  performance  of 
many  other  installations  vrhere  WORKSHOP  parabolics  are  used. 

The  Workshop  is  the  only  organization  which  offers  a  complete 
production  and  engineering  service  on  parabolic  antennas.  Our  wide 
range  of  types,  sizes  and  focal  lengths  meet  all  the  requirements  of:  — 

( 1)  MuHi-Choitnel  Communication  Point-to-Point  Relay  —  (2)  Television 
and  Facsimile  Relay  —  (3)  TV,  FM  and  AM  Studio-to-Transmitter  Link. 

PARAAOLAS  —  Precision-formed  aluminum  reflectors. 

MOUNTINGS  Varjous  Jypes  of  aluminum  reinforced  mount¬ 
ings  can  be  supplied  with  all  antennas. 

R.  F.  COMPONENTS  '  Precision  machined  and  heavily 
silver  plated.  Critical  elements  protected  by 
low-loss  plastic  radome. 

1  PATTERN  and  IMPEDANCE  DATA  —  A  series  of 

elaborate  measurements  of  both  pattern  and 
impedance  are  made  to  adjust  the  settings  for 
optimum  performarKe. 

POLARIZATION  —  Either  vertical  or  horizontal 
polarization  can  be  obtained  easily  by  a  simple 
adjustment  at  the  rear  of  the  reflector, 

ENGINEERING  and  CONTRACT  SERVICE  —  If 

your  product  or  service  requires  high-frequency 
antennas,  get  in  touch  with  the  WORKSHOP. 
As  the  pioneer  and  acknowledged  leader  in  this 
field,  we  can  help  you.  Be  it  research,  design, 
test,  or  production,  our  highly-skilled  staff, 
backed  by  the  finest  laboratory  equipment  in 
the  industry,  can  solve  your  antenna  problem 
with  a  minimum  of  time  and  expense.  Write, 
or  phone  Needham  3-0005.  No  obligation. 


The  WORKSHOP  ASSOCIATES,  Inc. 

Specialists  in  High  Frequency  Antennas 
I  1 35  Crttctnl  R*Ml,  N««lliaiii  Halehr*  94,  MastachvMttt 


Breadboard  oasandrly  tor  Wiaa  bridge 
used  os  a  irequaBcy  discrimbiator  in 
a  servo  system 


zero  phase  shift  employed  as  servo 
amplifiers.  The  input  grid  resistor 
of  the  bridge  amplifier  is  discon¬ 
nected  to  prevent  bridge  unbalance. 
Transformer  T,  is  a  balanced 
shielded  type  with  a  one-to-one  ra¬ 
tio  and  zero  phase  shift  over  the 
range  of  frequencies  employed.  Bal¬ 
ance  resistor  fZ,  is  adjusted  for  best 
null. 

Oil  dashpot  damping  is  used  and 
overshoot  is  negligible  for  full  pen 
deflection  on  a  3-inch  strip  chart 
with  5-cps  excursions. 

The  Wien  bridge  follow-up  cir¬ 
cuit  could  also  prove  useful  as  the 
receiving  servo  in  radio  control  sys¬ 
tems.  The  accuracy  and  stability 
of  the  bridge  make  its  use  as  an 
accurate  frequency  meter  promis¬ 
ing. 


TV  Receiving  Antenna 
I  Measurements 

i  By  Kendrick  H.  Limn 

I  Chief  Enpineer 

'  Techniool  AppUanee  Corp. 

I  Sherbwnte,  N.  T. 

Technical  information  regarding 
j  antenna  arrays  is  needlessly  con- 
!  fused  by  the  maze  of  conflicting 
j  performance  figures  published  by 
I  some  manufacturers. 

'  Measurements  made  on  television 
I  receiving  antennas  using  the  sys- 
!  tern  of  the  Technical  Appliance 
{  Corp.  result  in  a  gain  figure  which 
takes  into  consideration  not  only 
the  true  gain  of  the  antenna  but 
I  also  the  mismatch  loss  which  occurs 
into  a  SOO-ohm  load. 

In  this  system,  the  voltage  de¬ 
veloped  across  the  terminals  of  a 
folded  dipole  terminated  in  a  SOO- 
ohm  load  is  compared  with  the  volt- 
I  age  developed  across  the  terminals 
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of  the  antenna  array  being  tested, 
also  terminated  in  a  800-ohm  load. 

Thirty  feet  of  standard  300-ohm 
twin-lead  line  connect  the  standard 
folded  dipole  and  the  array  under 
test  to  the  measuring  voltmeter.  A 
plug  arrangement  is  used  at  the  in¬ 
put  to  the  voltmeter  so  that  neither 
of  the  two  transmission  lines  can 
be  connected. 

The  voltmeter  used  is  an  RCA 
type  301B,  a  high-frequency  field- 
intensity  meter.  It  has  a  linear 
measuring  system  and  is  sufii- 
ciently  stable  for  gain  measure¬ 
ments.  The  input  circuit  of  the 
meter  was  designed  to  have  an  im¬ 
pedance  of  300  ohms  by  means  of  a 
General  Radio  bridge,  type  916A, 
and  a  standing-wave  line.  For  chan¬ 
nels  7  to  13  special  equipment  was 
built  with  linear  scales. 

The  zone  in  which  the  array  is 
placed  for  measurement  and  the 
half-wave  dipole  used  for  reference 
are  not  subject  to  exactly  the  same 
signal  intensity.  Therefore,  a  tele¬ 
vision  program  can  not  be  used  to 
measure  the  gain  of  an  antenna  ar¬ 
ray  because  the  6-mc  signal  level 
changes  as  picture  detail  varies. 

A  signal  generator  with  stable 
output  connected  to  an  all-channel- 
type  transmitting  antenna  is  the 
best  source  of  signal  for  this  type 
of  measurement  It  is  tunable  to 
any  frequency  within  its  range  and 
sends  out  a  signal  with  a  narrow 
bandwidth.  In  this  way  the  per¬ 
formance  of  the  antenna  over  the 
6-mc  band  or  over  a  series  of  bands 


^  w  world  fomovt  ond  qvolity*rocognizod  predocH  of 
Pormollwx  Corp.  Sturdy  ond  comfortoblo,  Hioy  or#  boilt  to 
withstood  oxcotshro  shock,  high  hvmiditios  ond  o  wid#  rongo 
of  tOMporoturos  withovt  impairing  thoir  high  otR^ncy  ond 
dopondoblo  porformonco.  Potontod  ocovstkol  domping  pro* 
vidot  o  Rot  froqvoncy  rosponso  to  4S00^  in  stondord  modoh 
ond  through  10,000^/  in  Supor  High  Fidolity  modols.  Unpor- 
ollod  in  porformonco  for  broodcost  studio,  oviotion.  lobo* 
rbtory,  ond  oudiomotor  work. 
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This  avpfog#*  lobofotf) 
ry  response  curve  of  the 
Permoflox  8T  8  1  proves 
thot  itcomporeswiththe 
finest  speokers  regard 
less  of  sire  o/  prue 
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CAA  Approved 


8f-8  ? 
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- PERMfo)FLllX - 

SOUND  IN  DtSiGN 

PERMOFLUX  CORPORATION 

4900  W  GRAND  AVf  CHICAGO  39  Ul  •  236  S  VERDUGO  RD  GlENDAlf  5  CALIF 


MINIATURES  AND 
SUBMINIATURES 


The  mRB  3  miniature  dynamic  receiver  and  microphone  has 
•  iieilent  A^ide  range  frequency  response  charoctenstics,  mom 
tgined  ftot  by  the  Potented  Permoftux  acousficol  damping 
method  Utilires  o  self  formed  voice  coil  Sensitivity •  1 1  5  db 

»n  6  cc  coupler  with  1  m  w  input  Overoll  diameter  1 
height  ”  i*  Con  be  supplied  with  mmioture  input  or  output 
transformers  m  ony  impedance 

T1  and  T2  Transformers  ond  Choxes  These  sub 
min'Oture  units  provide  power  ef^.ciency  from  80  90®o  wi’h 
high  voltage  b^eokdown  characteristics  and  ejit'emeiy  low 
si.-.rpptibt!it^  .to  electrolytic  deterioration  Frequency  tespon^.** 

IS  *  2  db  *rom  100  to  8000'“-  Impedances  up  t©  200. OOC 

ohm  o-- d  windings  with  mduct.ve  reoctonces  up  to  One 
megohm  Ideol  for  use  w  th  Permoflux  mic rophemr*  •  recei  ver 
-  and  headsets 


IM 
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Each  tiny  El-Menco  CM>15  capacitor  performs  at  maxi¬ 
mum  efficiency  regardless  of  dimate  or  critical  operating  con¬ 
ditions.  Before  leaving  the  factory,  it  is  tested  for  didectric 
strength  at  do»Me  working  voltage — for  insulation  resistance 
and  capacity  value.  Every  gem-sized  El-Menco  capadtor 
meets  and  beats  the  strictest  Army-Navy  standards.  That's 
why  you  can  always  depend  on  this  tiny  condenser  to  give 
gigantic  performance  in  your  product. 

A  COMPLETE  LINE  OF  CAPACITORS  TO 
MEET  EVERY  REQUIREMENT  ^ 


CM-15  MINIATURE  CAPACITOR 

Actual  Size  9/32'  x  1/2’  x  3/16' 

For  Television,  Radio  and  other  Electronic 
Applications. 

2  to  420  mmf.  cap.  at  500v  DCw. 

2  to  525  mmf.  cap.  at  300v  DCw. 

Temp.  Co-efficient  ±  50  parts  per  million 
per  degree  C  for  most 
capacity  values. 

6-dot  color  coded.  I  *  I 


fOSEISS  ISOIO  SSS  ElECTSOSIC  MASirSCTIIHS  CONMSBICSTI  DIIEtT  WITH  HtS  IirtlT  BIST.  ST  WHIIWSBTIC.  CSBB.  IBB  IBieSUSTIBB. 

ARCO  ELECTRONICS.  INC.  103  Lefoyette  St..  Nsw  YsHi.  N.  Y.— Sole  Aftiit  Hr  Mktn  end  WttHbetws  ie  U.  S.  ead  Ceeede 
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TUIIS  AT  WORK 


(cMtimnd) 


ARCH  SUPPORT 


withstands  the  strains 


Extra  strength  to  withsttnd  electrical  and  mechanical 
strain  .  .  .  that’s  why  Ward  Leonard’s  stripohm  re¬ 
sistors  are  made  with  the  broad  sides  arched  instead 
of  flat. 

This  hump- backed  shape  also  gives  you  (1)  more 
even  and  uniform  winding  because  the  wire  hagt  the 
core,  (2)  greater  area  for  heat  dissipation.  Low  mount¬ 
ing  brackets  and  terminal  arrangement  fadliute  multi¬ 
ple  sucking. 

Write  for  Bulletin  23.  ward  Leonard  electric 
COMPANY,  31  South  Street,  Mount  Vernon,  N.  Y. 
Offices  in  principal  cities  of  U.  S.  and  Canada. 


WARD  LEONARD 

ELECTRIC  COMPANY 

kCSiSIORS  •  RHfOSTArS  •  RflAY,  .  CONTROI  OfVICf’. 


A 


may  be  probed  at  many  points. 

Constant  field  intensity  must  be 
obtained  in  the  zone  in  which  the 
antennas  under  test  are  located. 
Vertical  rather  than  horizontal  po¬ 
larization  reduces  any  discrepancy 
to  a  small  figure.  With  vertical 
polarization,  the  mutual  loading  of 
ground  on  the  antenna  is  negligible 
if  the  antenna  is  vertical  to  ground. 
If  an  array  is  horizontal,  the  mutual 
coupling  may  cause  a  significant 
change  in  the  operating  impedance 
of  the  array. 

Test  Method 

In  order  that  the  standard  refer¬ 
ence  folded-dipole  antenna  is  in  ex¬ 
actly  the  same  field  as  the  antenna 
under  test,  the  two  antennas  are 
placed  on  a  T  mast  which  is  rotated 
to  measure  front  and  back  ratios 
of  both  antennas. 

In  the  gain  measurement  proce¬ 
dure,  the  signal  generator  is  tuned 
to  the  frequency  desired  and  al¬ 
lowed  to  stabilize.  Next,  the  an¬ 
tenna  array  is  plugged  into  the 
voltmeter  and  the  meter  tuned  to 
!  the  frequency  of  the  signal  gener- 
!  ator  and  allowed  to  stabilize.  The 
antenna  array  is  then  rotated  to 
the  forward  position  of  the  T  mast 
and  the  meter  reading  recorded. 

Finally,  the  transmission  line 
from  the  reference  folded  dipole  is 
plugged  into  the  measuring  volt¬ 
meter  in  place  of  the  line  from  the 
antenna  array  without  retuning  the 
signal  generator  or  the  meter.  The 
reference  folded  dipole  is  then 


FlaU  houM  with  matt  and  I0119  hori- 
soatal  crouarm  iorming  a  T.  Th*  two 
aatoonas  oro  rorttcolly  poloilsod.  Tho 
height  abovo  ground  ol  tho  two  boyi  ia 
identical  and  die  eignole  will  be  nearly 
identical  at  each  etack 
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Veeder-Root 


Vccdet-Rooc  Inc.,  Hanford  2,  Conn.,  (NEW  TelephoM 
Number:  HAnford  7*7201) 


In  Cnnmdn.-  Vecdcr-Root  of  Canada,  Ud.,  91 J  Sc.  Jaaaca  Scrcci,  MomcmI  5 
In  Gn0l  Briuim;  Veeder-Rooc  Ud.,  Kiltpiodic  Rd.,  Dundee,  Scodaad 
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Land  a  Big  One  that  you  never  counted  on 


You  may  get  a  strike  that  will  amaze 
you  . . .  and  your  customers,  too.  You 
may  net  a  whopper  that  will  weigh  up 
to  be  the  biggest  sales  advantage  your 
product  ever  had. . ,  the  hidden  ability 
to  count  to  your  customers’  advantage. 
Like  the  milling  machine  builder  who 


found  he  could  build>in  a  Veeder>Root 
Counter  to  pre-set  and  control  depth 
of  cut. 

And  on  such  fishing  expeditions,  V-R 
engineers  are  expert  (and  remarkably 
successful)  guides.  When  do  you  want 
to  try  your  luck?  Just  write. 


Series  1200  Manetic 
Counters  (for  AC  * 
DC),  widely  used  with 
photo-electric  relays 
or  electric-eye  equip- 
mencTheseand  scores 
of  other  electrical  and 
mechanical  counters 
are  shown  in  FREE 
8-page  "COUNT 
BOOK”  below.  Send 
for  your  copy,  tedojr. 


O'  O' 


VfiDfl-BOOT  INC.,  HAITSORD  S,  CONN. 


\w.KrMi£E3smmuu 


(conHiHNd) 


Sir  y<W  POm,  Sltl.,.TAK£  it  to  TENilY 


Maximum  qain  ebtoiiiabl*  from  aalM- 
BO  arrars  with  toiIobx  Bumban  si 
boli-woTs  slsmsBts.  For  oxamplo.  a 
iotti-olomoBt  array  is  cap<d>la  oi  pre- 
dueiaq  a  maximum  powsr  gala  si  5 
or  a  Toltaqo  goSo  oi  which  is  T-db 
gaiB  OTor  a  holi-waro  dipole 


swung  into  the  position  previously 
occupied  by  the  antenna  array  and 
the  meter  reading  recorded. 

With  single-channel  type  anten¬ 
nas,  such  as  Yagi  antennas,  it  is 
possible  to  estimate  the  maximum 
gain  obtainable  from  any  type  array 
made  up  of  half-wave  elements.  The 
chart  shown  gives  the  maximum 
gain  available  from  antenna  arrays 
with  various  numbers  of  half-wave 
elements. 

For  the  same  total  transmitting 
power,  the  power  in  a  single  half¬ 
wave  dipole  antenna  is  twice  that  in 
each  dipole  of  an  antenna  made  up 
of  two  half-wave  dipoles.  If  the 
power  is  cut  in  half  the  field  pro¬ 
duced  by  the  antenna  is  reduced  to 
0.707  times  its  previous  value. 
Therefore,  if  the  voltage  from  the 
two  half-wave  dipoles  adds  up  in 
phase,  1.4,  a  3-db  gain  is  obtained 
over  a  single  dipole  antenna. 

In  the  chart  the  gain  of  two  ele¬ 
ments  over  one  is  given  as  four 
rather  than  three  db.  This  improve¬ 
ment  is  produced  by  a  change  in  the 
current  distribution  on  the  antenna 
elements.  When  elements  are  spaced 
close  together,  as  in  the  conven¬ 
tional  Yagi,  the  current  distribu¬ 
tion  is  not  sinusoidal.  For  this  same 
reason,  top  loading  of  transmitting 
antennas  is  justified  where  the  cur¬ 
rent  distribution  is  changed  to  in¬ 
crease  the  transmitted  signal. 

The  justification  for  the  re¬ 
mainder  of  the  chart  follows  from 
the  previous  reasoning.  When  the 
power  is  divided  into  two  similar 
antennas,  the  gain  is  increased 


This  Teimgy  Voriobl*  Tomporo- 
tur*— Humidhy  Chombor  was  buNt 


hy,  and  mEdaw  rwhlpnea  tMtf 
(Groups  10,  W  4  70)  on  aircraft 
•loctronlc  oquipinont  and  com- 
pononis  undor  4106541.  Spociflod 
rang*  from  60*  F.  to  200*  F. 
RolatWo  hvmidily  20%  to  93%, 
SizM  from  3  cv.  ft.  to  wa0(-in 


‘Take  it  to  Tenney”  is  sound  advice 
when  you’re  faced  with  a  testinc  probleni.  For 
yean  Tenney  has  qtedalued  in  *^r**"g  <u>d  build¬ 
ing  testing  equipment  to  meet  the  sMctest  specifications  for  sand  and 
dust,  low  temperature,  high  altitude,  liquid  immersion,  salt  spray  and 
many  other  conditions.  Absolutely  acciuate  simulation  of  ghanging 
conditions  can  be  obtained  through  the  use  of  Tenney  program  control 
apparatus.  Tenney  engineen  are  always  available  for  consultation  and 
hdp.  You  need  only  ask  for  their  assistance.  For  lifsrafwrs  and  fwrtfcsr 
inFonoafion  writs  Toanoy  gnginasring,  fnc.,  Ospt.  A,  26  Avsnus  I,  Newark 
5,  New  Jersey. 
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TREMENDOUS  PLASTICS 
MOLDING  CAPACITY- 


A  MILLION-DOLLAR  •xpansion  program  it  now 
nooring  complolion  at  Gonorol  Eloctric’t 
modern  plottict  molding  plant  at  Taunton,  Matt. 

With  exDonded  plant  facilities  to  serve  you 
in  the  Midwest  and  in  the  East,  General  Dectric 
now  provides  a  plastics  molding  service  that 
offers  you  many  important  advantages. 

Quick  Delivery!  New  automatic  presses  and 
equipment  cap^le  of  handling  the  biggest  jobs 
combine  to  give  you  fast  deHi^ry. 

Economical  ProductienI  Modem  plant  layout 
and  the  latest  equipment  can  cut  costs  on 
large-volume  runs. 

i '  General  Electric’s  56  years  of  experience  as  one 
\  of  the  world’s  largest  plastics  molders 
\  means  you  get  the  benefit  of  sound  and  tested 
\  designing,  engineering,  and  molding  “know- 
\  how.’!  You  can  depend  on  G.E.for  a  plastics 
\  service  that  may  substantially  reduce  your 
00  costs  or  improve  your  product.  Write  us  for 
further  details. 

Write  on  your  compi  ny  letterhead  for  the 
interesting  booklet,  “Your  Plastics  Dollars 
Worth.*  Add  ress:  Section  Y4,  General  Electric 
Company,  1  Plastics  Avenue,  Pittsfield,  Miiss. 


Mullicavity 
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TUBES  AT  WORK 


three  db  over  one  single  antenna. 

Over  a  period  of  two  and  one-half 
years  more  than  1,000  different  an¬ 
tenna  arrays  have  been  measured 
using  this  technique,  from  single 
half-wave  dipoles  to  arrays  of  six¬ 
teen  elements.  During  this  period 
the  chart  has  been  accurate  and 
satisfactory. 


Radioactivity  in  Textile 
Production 


A  COTTON  mill  in  Lancashire, 
England,  is  testing  the  use  of  radio¬ 
activity  to  measure  the  uniformity 
of  slivers  (pronounced  slyvers  in 
the  cotton  industry).  Slivers  are 
strands  or  slender  rolls  of  cotton  in 
an  untwisted  state  produced  by  a 
carding  machine  and  u.sed  to  pro¬ 
duce  cotton  yarns. 

In  the  manufacture  of  yarns,  the 
textile  spinner  has  to  pass  the  con¬ 
stituent  threads  through  a  series  of 
doubling  operations  in  order  to 
even  out  any  irregularities.  This  is 
a  costly  process  and  involves  much 
work  and  handling  of  materials.  If 
the  uniformity  of  the  sliver  could 
be  measured  quickly  and  continu¬ 
ously  in  a  uniform  condition  the 
doubling  process  could  be  elimi¬ 
nated. 

The  first  step  towards  uniformity 
is  an  accurate  means  of  measuring 
the  sliver.  This  is  difficult  because 
sliver  is  of  a  loose  and  spongy  na¬ 
ture  which  makes  mechanical 
means  impractical.  By  employing  a 
beta-ray  thickness  gage,  in  which 
sliver  is  interposed  between  a 
radioactive  isotope  source  and  an 
ionization  chamber,  a  means  for  ob¬ 
taining  an  accurate  measurement  is 
available. 

The  sliver  passing  through  the 
path  of  the  rays  absorbs  some  of 
them  and  the  amount  reaching  the 
ionization  chamber  can  be  meas¬ 
ured  in  terms  of  the  sliver  thick¬ 
ness.  The  ionization  current  devel¬ 
oped  is  extremely  small  but  can  be 
amplified  and  used  to  operate  an  in¬ 
dicating  instrument  or  recorder 
scaled  in  degrees  of  thickness  or 
weight  per  unit  length.  If  nece.s- 
sary,  the  current  can  be  further 
amplified  and  used  to  operate  a 


It’s  no  mean  trick  to  keep  an  eye  H 

on  2,  4  or  more  oscilloscopes  for  ■ 

simbltaneous  comparison.  Worse  ■ 

yet  may  be  the  successive  use  of  a  ■ 

single  'scope  for  the  one-at-a- 
time  study  of  different  transients 
that  should  be  compared  simulun- 
eously  under  identical  conditions.  , 

ETC  Multi-Channel  Oscillo¬ 
scopes  reduce  these  problems  to  J 

their  simplest  form— by  combining  m 

^  a  number  of  wave  forms  on  a  sin-  H 

Igle  tube.  Whether  in  equipment  or  B 

material  testing;  in  electroenceph-  ■ 

alography,  neurophysiology  or  ■ 

other  medical  research;  in  the  field  1 

of  explosives;  in  seismography  or  ' 

W  geology  or  in  other  critical  appli- 
cations  it  is  thus  entirely  practical, 
infinitely  more  convenient  and 
often  far  more  accurate  to  observe 
different  transients  under  exactly 
the  same  conditions  or  stimulus. 

In  addition  to  standard  2-,  4-,  5* 
and  8-channel  ’scopes,  ETC  pro¬ 
duces  many  special  adaptations  for 
'■  specific  uses. 


4-CHANNEL  OSCILLOSCOPE, 
TYPE  H-43.  For  recording 
through  continuous  strip 
conwros. 


UNIVERSAL  DUAL  CHANNEL 
OSCILLOSCOPE,  TYPE  H-22. 
Plug-in  o-c  or  d-c  ompliflors.  Rog- 
btars  from  DC  to  1  mogocycle. 
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by  EatI  Ltsf  from  Gmillumont 


deep..  .  it’s  different 


'loo  bad  all  the  ocean  isn’t  this  clear. 

There’d  he  no  need  for  complicated 
under-water  detection  equipment,  no  need 
for  constant  research  and  development  of 
depth-finding  instruments  and  sonar  equip¬ 
ment  such  as  Edo  engineers  are  working 
on  now. 

But  as  long  as  the  ocean  depths  can  hide 
their  secrets,  we’ll  need  better  and  better 
eyes  and  ears  with  which  to  see  and  hear  — 
elearonically  —  what’s  below.  Much  is 
being  pioneered  along  these  lines  at  Edo. 

Already  Edo  equipment,  designed  and 
manufaaured  for  the  U.S.  Navy,  makes 
possible  new  accuracy  in  under-water  detec¬ 
tion  techniques. 


WHO  IS  EDO? 

Twenty  five  yean  of  research,  development  and  nianu- 
facoiring  experience  are  behind  Edo’s  work  in  the 
electronic  field.  Founded  in  1925,  the  company  first 
built  seaplane  floau,  later  expanded  to  the  design 
and  manufacture  of  marine  aircraft,  and  built  various 
aircraft  components  in  great  quantity  during  the  war. 
Now  to  this  intimate  knowledge  of  aviation,  has 
been  combined  top  engineering  and  manufacturing 
talent  in  the  field  of  electronics  for  the  design  and 
production  of  various  types  of  under-water  detecdon 
equipment. 

For  a  complete  picture  of  Edo's  first  quarter  of  a 
century  send  for  your  copy  of  "Edo’s  25th  Anniver¬ 
sary”  brochure  by  writing  to  the  Edo  Corporatioti, 
De^.  M-1,  CoU^  Point,  N.Y. 


EDO  CORPORATION  •  COLLEGE  POINT,  N.Y. 
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Her*,  in  a  versatile  instrument  of  advanced  design, 
are  all  the-  things  you  need  for  complete  oscillo¬ 
graphic  recording.  The  Hathaway  Type  S-S  Oscillo¬ 
graph,  which  has  long  been  the  standard  of 
oscillographic  recording,  has  been  improved  to 
meet  the  rapidly  expanding  demands  of  modern 
research.  Whether  your  measurement  problems  are 
simple  or  complex,  the  NEW  Type  S-8  Oscillograph 
has  the  inherent  capabilities  necessary  to  measure 
vibration,  pressure,  acceleration,  and  strain  with 
new  ease  and  accuracy. 

Th0  n•w•st  tmatufs  include: 

OUICK-CHANOE  TRANSMISSION  ftiHy  aiKletMt  wHh  fan 
raMNMaf  imoilf  previd*  imtantoiwout  labctMii  sf  It  racerd 
lyad*  avar  Iha  raafa  af  I20;l 

CHART  TRAVEL  INDICATOR  pravidat  caatiaaavt  bidkatian 
af  chart  aiatiaa.  Oparotar  hnawt  inttanlly  by  Weehiag  laaip 
if  aaythiag  tbaald  happaa  la  iatarfara  with  chart  aialiaa 
FUUdtESIllENT  MOUNTING  FOR  MOTOR  AND  TRANSMIS¬ 
SION  iialatci  oR  patiibla  vibrotiaa  oad  aMkaa  penibla  tha 
aaa  of  aiadara  avpar-aaacitiva  golvaaaaiatara 
NEW  GALVANOMETER  HAGE  occaauaadotat  off  Hathaway 
gohraaaaiatar  far  racardiag  aiiWaaiparat,  aiicraaatpara*, 
ar  watt! 


NEW  RECORD-UNGTH  CONTROL  AND  NUMIERING  SYSTEM 
daaigaad  far  laag,  traabla-fraa  tarvka  aadar  oR  kiadt  of 
caabiaat  caadttiaaa 


AR  tha  athar  volaobla  faatarac  ara  rataiaad,  each  at 
PRECISION  TUNING -FORK -CONTROLLED  TIMING  SYSTEM 
pradacat  oithar  l/IO-tocoad  ar  |/lOO-aacaad  liaM  Kaot 
ocratt  thaat 


WIDE  RANGE  OF  GALVANOMETER  TYPES  AND  CHARACTER¬ 
ISTICS  pravida  far  obaatl  aay  racardiag  ragalraaiaatt.  Nat- 
arol  fra gaaa rial  ta  10,000  cpa.  Soaritiviliat  la  50,000  mm 
par  OM,  tiagla  oad  palyphota  woWt 
DAYLIGHT  LOADING  AND  UNLOADING  RECORDS  TO  ROO  FT. 
IN  UNGTH,  width  ta  10  iaebat 
SIMULTANEOUS  VIEWING  AND  RECORDING 
AUTOMATIC  RRIUIANCY  CONTROL 
12  TO  92  ELEMENTS 

Whatavar  yevr  naadt  otoy  ba,  invattigata  tha  NEW  Typa  S-t 
Otcillograph  and  itt  170  lypat  af  golvonoaiatart  —  tha  oiett 
vanolila  aquipmant  in  axUtanca  far  ganaral-purpeia  appli- 
cotioat. 


servo  which  will  correct  any  devia¬ 
tion  from  the  desired  value. 

The  advantage  of  this  new 
method  of  measuring  sliver  uni¬ 
formity  is  that  it  enables  accurate 
measurement  to  be  made  without 
physical  contact  with  the  material 
under  examination. 


Precisioii  VR  Tube  Tesla' 

When  an  unusually  constant  volt¬ 
age  is  desired,  careful  selection  of 
VR  tubes  is  necessary  as  these 
tubes  vary  noticeably  in  their  oper¬ 
ating  characteristics.  A  simple  cir¬ 
cuit  for  predetermining  the  reli¬ 
ability  of  VR  tube  performance  is 
shown  in  the  diagram. 

Ideally,  the  voltage  drop  across 
the  VR  tube  is  constant  throughout 
its  rated  current  range;  however, 
many  tubes  do  not  give  a  uniform 


Circuit  lot  tasting  VB  tuba  ovai  Ha 
oparoUng  currant  ranga 


regulating  characteristic.  Small 
transients  caused  by  line  variations 
or  ocher  reasons  result  in  changes 
in  voltage  drop  across  the  tube  with 
consequent  changes  in  regulated 
output.  These  results  are  virtually 
independent  of  tube  age,  and  new 
tubes  are  sometimes  among  the 
worst  offenders. 

Thus  to  test  VR  tubes  properly, 
it  is  necessary  to  examine  each 
tube  over  its  entire  operating  cur¬ 
rent  range,  while  employing  a  sen¬ 
sitive  detecting  device  to  indicate 
voltage  variations. 

The  tube  selector  circuit  has  been 
developed  by  0.  B.  Rudolph  and 
described  in  Rev.  Set.  Inst.,  May, 
1950.  By  throwing  the  switch  to 
position  2,  a  well-filtered  d-c  output 
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FIELD  OF  HIGH  POWER 


M 

^B1 

tyy  ■•ri— 


c-D  uiem  rowtm 
ICA  TBAMSMITTEB  CAPACITBBS 


Typkd  of  rtta  many  C-D  fint*  or*  th*  type  50  mica  capacitors.  Only 
C-D  mka*  con  point  to  a  rtcord  of  dapandoM*  sorvic*  of  ovar  forty 
yaart.  Hora't  whyt  '  Ti 

Q  »  Q 

SorlM  mlta  Marti  — C-O  thrtl  to  vm  omd  iMtont  ^rti,  paritlito  Mwtoct  torniimii  tar  uriato  paml- 
W>>t rawinacttow. Aftaf4>  aaltarw  aaltota frartlaatl  M  ar  wriar-aoraltot  camiaclian.  Spaartf,  rpara 

tartht-ra^  mlsa-Shart.  tortad  tar  iMt-ltoftoart 

imlfora  Htlcknau  and  diatocirk  rtranalM  ^  1,^ 

tpartal  aartastaa  Mfli  matriaa  palar  law  avartaart  Anarat  Maiaaa  raltoMa  tarvica. 

Idaa  mlM  tadaiai  rlray  tiaW  touat)  protocta  _  ^  .writoM.  I.  ad _ 

teino  haatdllyl  7^  ”  ”'******r*  T*  J*. 

.7^  '  cM  capacity  and  laWaga  ratline,  anr  dMa4rtyto  . 

Vaiaaai  lanr*ant>**tt  aitaaiMy-Aeeaiae  tilak  daecnptto"  M  toaea  and  Farnden  t>pplrdtnip|j^  ■ 
ineiitation  ratistanca;  tow  touati  atiminotoc  air  capacitore,  writs  tor  catatog.  BjiilHliBMIWW  , 
t>Bidel  liKTtlC  COarOMTION.  Ba^lMlU^' d 

MIfli  prastara  matatalwart  aa  atMfca  -  Hestte  tiald.  Naw  JatMy.  Ot^ 
in  tiipi.  O,  paad  -ipacity  actoiUty.  IXa^t^ 

-jfpat-alttilrtliaae aart  caps  taw-raeietonca, wida-  Carp.,  Clavaland,  Ottia.  '  f^*v! 
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RELAYS 

ARE  PERFORMANCE  PROVED! 


*fr 


\!bu  get  better  service  from  LeaC3{  Relays  because  thousands  of  types  of 
relays  for  thousands  of  appi  ications  have  been  proved>in-use  for  over  30  years. 

Leach  Relays  are  designed  with  an  exceptionally  high  factor  of  safety 
for  txUa  depradability.  Simplicity  of  desim  makes  installation  qui^  easy 
and  inexpensive.  Get  sU  the  facts  and  make  your  own  comparisons.  LEACH 
Relays'  outstanding  perform- jKe,  reliability,  sturdmess  and  economy  have 
been  ^ovti-in-ust. 

Hipest  standards  of  engineering,  materials  and  workmanship  assure  loo^ 
safe,  efficient,  trouble-free  service. 

FOIt  BETTER  CONTROLS  THROUGH  BETTER  RELAYS-CONTACT  LEACH 


sail  ATALOM  aOUltVAID.  •  LOS  AHOCLtS  S.  C  A  L I  f. 
RapfwwWIrw  In  frlndpol  CMw  t/U.S.  mitd  Caaarfa 


will  be  obtained  which  can  be  used 
for  preheating  the  tube  undergoing 
test  if  desired  and  also  for  checking 
firing  voltage  which  will  be  indi¬ 
cated  on  the  voltmeter.  With  the 
switch  in  position  1,  pulsating  d-c 
voltage  will  be  applied  to  the  tube 
for  precision  checking  of  the  over¬ 
all  voltage-current  characteristic. 
The  milliammeter  indicates  rms 
current  and  care  should  be  exer¬ 
cised  to  prevent  the  peak  value  of 
the  current  from  exceeding  40  ma. 

Shown  in  the  illustration  are 
three  of  the  various  types  of  oscil¬ 
loscope  traces  which  have  been  ob¬ 
tained  from  different  tubes.  The 
trace  at  left  is  ideal  and  the  only 
one  acceptable  for  many  applica¬ 
tions. 


j  Television  Electronic  Pointer 

A  METHOD  for  pointing  out  a  person 
I  or  item  in  a  television  picture  by 
means  of  an  electronic  pointer  has 
been  developed  by  the  General  Elec¬ 
tric  Company. 

The  new  device  enables  a  narra¬ 
tor  or  commentator  to  insert  a  black 
or  white  pointer  about  thirty  lines 
high  and  seven  lines  wide  at  any 
point  in  the  tv  picture. 

The  equipment  consists  of  a  rack¬ 
mounted  chassis  and  a  simple  con¬ 
trol  unit,  a  device  similar  to  the 
control  stick  of  an  airplane.  A 
toggle  switch  selects  either  a  black 
I  or  white  pointer. 

I  The  signal  input  is  a  noncom- 


^  Oparator  tbowa  posMonliiff  a  whit* 
I  pointer  by  macou  oi  th*  control  l*T*r 
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BRIDGEPORT  BRASS  COMPANY 

Copper  Allot  Bulletin 


MILLS  IN  BRIDGEPORT,  CONN.  AND  INDIANAPOLIS.  IND.-IN  CANADA;  NORANDA  COPPER  AND  BRASS  LIMITED.  MONTREAL 


Brass  Smooths  Bcthm 


of  Resistor 


i 


! 

) 


Accnracr  of  Dectronic  Components 
Increased  bf  Brass  and  Bronie 


Copper  ■oldering  terminal  lugs  are 
used  both  for  conductivity  and  ease  of 
tinning,  and  they  are  held  into  the  body 
with  hollow  rivets  made  from  cartridge 
brass,  which  has  high  d«Ktility. 


ing,  tapping,  milling,  polishing,  plating, 
silver  soldering  are  involved  in  pro¬ 
ducing  this  component 

Any  type  of  corroaion  changes  the 
electrical  characteristics  of  these  units. 
Brass  and  bronze  are  both  resistant  to 
atmospheric  corrosion.  Some  of  these 
units  are  used  in  the  open,  especially 
those  linking  up  antennas  and  in  radar 
and  other  communication  equipment. 

CloM  Tils  Nssdsd 

On  sliding  parts  and  mating  surfaces 
used  as  bearings,  the  parts  must  be 
fitted  closely  enough  to  eliminate  any 
play  which  would  affect  the  character¬ 
istics  of  the  unit  This  is  also  true  of 
mating  threads. 

Spring  contact  units  are  made  from 
phosphor  bronze,  grade  A,  to  reduce 
wear  and  fatigue  dangers. 

Since  plating  is  essential  for  protec¬ 
tion  purposes,  mating  parts  in  tubular 
construction  are  sometimes  plated  with 
nickel  and  chrome  to  obtain  a  better 
bearing  with  the  silver  plated  part 
through  the  difference  in  the  coefficient 
of  friction. 


Both  spring  contact  terminals,  one 
which  rides  on  the  carbon  impregnated 
resistance  strip  and  the  other  against 
it,  are  made  from  phosphor  bronze 
grade  A  (95%  copper,  5%  tin).  This 
alloy  has  excellent  spring  characteris¬ 
tics  and  great  resistance  to  fatigue  from 
constant  flexing. 

A  fixed  pressure  of  the  contact  must 
be  maintained  on  the  resistance  strip 
to  insure  a  good  electrical  connection. 
Variations  in  this  pressure  would  serf- 
ously  affect  the  operation  of  the  tele¬ 
vision,  radio  and  similar  electronic 
devices. 

The  shaft  is  also  of  free-cutting  brass 
rod  which  simplifies  the  machining  and 
the  milling  of  the  flat  and  tangs.(6i54) 


Vftriabl*  fitpr  aod  compo— pt  parts  usad  ia 
•lactropk  work  ^  Courtesy  Qarostet  Co.. 
Iocm  Dovor.  N.  H. 


Copper-base  alloys  in  rod,  strip, 
sheet,  wire  and  tube  form  are  the  back¬ 
bone  of  the  manufacture  of  electronic 
components  such  as  crystal  mixers, 
attenuators,  rotating  joints,  line  stretch¬ 
ers,  antennas,  R.  F.  coaxial  connectors 
and  numerous  other  items. 

Acciu'ate  dimensions  and  highly  pol¬ 
ished  surfaces  are  essential  for  micro- 
wave  test  equipment  and  plumbing 
components.  Copper  alloys  can  be  both 
machined  or  drawn  to  these  exacting 
demands. 


All  parts  are  either  silver  or  gold 
plated  for  electrical  conductivity  and 
protection  from  corrosion.  The  ma¬ 
jority  of  the  copper  alloys  can  be 
plated  cleanly  and  with  a  minimum  of 
work.  They  hold  their  plate  for  long 
periods  of  time  without  scaling. 

All  types  of  machining  operations 
are  necessary  in  producing  this  preci¬ 
sion  equipment  For  example,  the  illus¬ 
trated  line  stretcher  is  made  up  of  a 
number  of  screw  machine  parts  from 
free  turning  brass  rod.  The  body  is  also 
rectangular  rod  of  the  same  alloy.  Drill¬ 
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Platfaig  B«f  wHal 


Various  typss  ot  alactraoic  compeoants  manufacturad  iim)  brass!  Mt,  Ibis  strstchsr;  cantar,  ptston- 
tjrps,  cutoff  attsnuator;  riftat,  rutatiiis  jotat.  Diamond  ManuCacturinc  Co.,  Wakaftald,  Mass. 


Smooth  action,  ability  to  withstand 
wear  and  corroaion  in  alt  types  of 
weather  conditions, ,  are  essential  in 
variable  resistance  units  used  in  tele¬ 
vision,  radio  and  other  electronic  work. 

Copper-baae  alloys  answer  these  de¬ 
mands.  Through  the  excellent  machin- 
ability  of  free  cutting  brass  rod,  the 
threaded  guide  bushing  can  be  held 
accurately  to  take  the  shaft  with  a  min¬ 
imum  of  play.  At  the  same  time  the 
leaded  brass  makes  a  good  bearing  sur¬ 
face  for  smooth  action. 

The  bushing  plate  is  leaded  clock 
brass  (62JIS%  copper,  2%  lead  and 
the  remainder  zinc).  Clean  blanking 
and  piercing  are  possible  with  this 
alloy  and  in  hard  temper  it  has  a  tensile 
strength  better  than  70,000  psi. 


, INTEGRATOR 


rotating 

'INTEGRATOR 


photo- 

ELCTRC 

CELL 


multipace 

MIRROR 


COUNTER* 


AMPLIFIER 


TO  PUMP  LOAD 
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posite  black-negative  video,  0.5  to 
2  volts  peak  to  peak  and  75  ohms. 
The  separate  sync  signal  is  nega¬ 
tive,  3  to  8  volts  and  of  high 
impedance. 


Batch  Integrator 

A  NEW  batch-type  integrator  ac¬ 
curately  establishes  a  predeter¬ 
mined  quantity  of  fluid  by  making 
j  or  breaking  an  electrical  contact 
I  when  the  desired  amount  or  batch 
has  been  integrated. 

The  control  function  is  accom¬ 
plished  by  using  a  photoelectric 
pickup  unit  that  responds  to  reflec¬ 
tions  of  a  light  beam  from  a  multi¬ 
face  mirror  mounted  on  the  rotat¬ 
ing  integrator  shaft  and  an  electric 
predetermined  reset  counter.  The 
counter  may  be  set  for  any  desired 
j  quantity  or  batch  of  fluid. 

I  The  electric  counter  is  set  for  the 
desired  quantity  and  the  process 
j  started  by  depressing  the  momen¬ 
tary  contact  button  which  energizes 
!  the  pump  circuit  or  other  apparatus 


TIMSilSSIIN  IINES  Fll  IM-FM  TV  •  UNTENNAS  •  ItlECTIINll  IITENNI  EtIlPMENT 
IHTENM  TININt  INITS  •  TIWEI  lltITINt  EIIIPMENT 


WHAT 

REQUIREMENTS 

IN 

PARABOLIC 

ANTENNAS 


WOllD't  1AI6EST  ANTENNA  EQUIPMENT  SPECIAIIITS 
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WotUnq  drawlnq  oi  di*  botch  inla- 
qroior  control 


For  miaowmvu  sfsHms  .  .  .  tktk  ifcese 
•rfvwrtoges  •!  ANDREW  farahoUt  Amttmaas: 


I  I  DEPENDABILITY  —  An  ocfuo/  rmcord  of  ?Q0%  dependability.  Th«r*  hos  nty«f 
be«n  a  tingle  mechonlcol  or  electrical  failure  on  on  ANDREW  Porobolic  An> 
tenno  .  .  .  anywhere  in  the  world. 


□  'O”  —  Exceptionolly  low;  mode  possible  by  high  production. 


pi  LIGHT  WEIGHT  — HIGH  STRENGTH  -  Achieved  by  spun  aluminum  reflectors 
*  braced  by  formed  steel  struts. 


I  j  ADJUSTABLE  MOUNTING —  Through  ^  10  degrees  in  azimuth  and  elevation. 


^  DEICING  KITS  — Thermostoticolly  controlled,  ovoiloble  where  required. 


I  I  CABLE— Vt”  oir  dielectric  Teflon  insuloted  coble.  Rodiofor  is  pressure  fight. 
Fittings  for  solid  diolectric  cobles  also  ovoiloble. 


Block  diagram  for  tho  circuit  enabling  a 
block  or  whito  pointer  to  bo  insortod  in 
tho  tw  picturo 


SPECIFICATIONS 

I  ...890-960  MCS...  I...  1750-21 10  MCS.. 


Frequency  Range 
Type  Number 


Diameter  of  Parabola 
feet 


Gain  Over  Half  Wave 
Dipole  Decibels 


Beam  Width,  Half  Power 
Points,  Degrees 


Net  Weight,  Pounds 


Thrust  Due  to  Wind  Load¬ 
ing  at  30  Pounds/FT 
Pounds 


revr  orvtvnne  prebfvms  con  o«<t  b« 
solved  br  ANOtfW— the  loreeit  firm 
of  ontenno  equipment  ipecio/uts  in 
fbe  Tvorld.  Wrife  todov. 


STEP-DOWN' 

transformer 
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eletron 


SELETRON  DIVISION 

RADIO  RECEPTOR  COMPANY,  Inc. 

SiiK*  IM3  in  MaJI*  mmj  finctrank* 

SalM  D«pt:  251  WMt  19th  St.,  N«w  York  11,  N.Y. 
Factory:  S4  North  9th  St.,  Brooklyn  1 1,  N.  Y. 


Ther  Electric  &  Machine  Works  of  Chicago  solved 
elevator  rectification  problems  for  considerably  more 
than  100  famous  buildings  in  the  Windy  City  by 
designing  complete  power  supply  and  regenerative 
braking  equipment  employing  Seletron  rectifiers. 
The  illustration  shows  a  typical  3  bank  unit  with  re¬ 
generative  control,  built  for  the  Clinton  Realty  Co. 


Of  course,  elevator  operation  is  but  one  of  many  uses 
for  Seletron.  These  rugged,  efficient  selenium  recti¬ 
fiers  are  versatile  —  useful  in  hundreds  of  varying 
industrial  applications  for  economical  conversion  of 
alternating  current  to  D.C. 


Your  own  rectification  problems  may  easily  be  solved 
by  Seletron  engineers.  Write  us  now  describing 
them  —  and  request  our  new  Bulletin  No.  ES-35 


WHEN  THE  POWER  COMPANY  changed  over  to 
alternating  current  in  certain  Chicago  areas  it  meant 
that  existing  elevators  operating  on  D.C.  had  to  be 
converted  fast,  or  the  good  people  of  the  town  would 
be  “grounded.” 
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that  starts  the  flow  of  fluid. 

An  electric  meter  measures  the 
flow  and  supplies  a  proportional 
current  to  the  watt-hour  type  of 
continuous  electric  integrator. 
Speed  of  rotation  of  the  integrator 
shaft  is  a  direct  measure  of  the  rate 
of  flow.  Each  revolution  corre¬ 
sponds  to  a  definite  quantity  of 
flow. 

The  counting  is  done  by  the 
photoelectric  cell  picking  up  the 
number  of  reflections  of  the  light 
source  from  the  rotating  multiface 
mirror.  As  soon  as  the  desired 
batch  has  been  integrated  the  pump 
circuit  is  deenergized  by  the 
counter  which  then  automatically 
resets  itself.  The  process  may  then 
be  repeated  for  the  same  batch  or 
a  new  batch  setting. 

The  electric  counter  will  register 
up  to  150  counts  per  minute.  The 
maximum  speed  of  the  revolving 
integrator  shaft,  corresponding  to 
maximum  flow,  is  25  rpm. 

For  a  given  calibration  of  the 
integrator,  the  range  of  batch  con¬ 
trol  is  varied  by  changing  the  num¬ 
ber  of  faces  ( from  one  to  six)  of 
the  revolving  mirror.  The  instru¬ 
ment  is  manufactured  by  the  Re¬ 
public  Flow  Meters  Co.  of  Chicago. 


SPECIFY: 


the  principle 


Precision  Controlled 


Cores  Fw  Every 


Novel  Application  for  Neon 
Diodes 

By  Irving  Gottueb 

Kiectrical  FM^ineer 
L09  AngHes,  Calilornia 

A  NEON  BULB,  connected  as  a  re¬ 
laxation  oscillator,  will  function  as 
a  light-.sensitive  device,  the  re¬ 
sponse  being  a  change  in  frequency 
when  the  illumination  is  changed. 
This  phenomenon  is  ordinarily  of 
no  significance  with  respect  to  the 


ihe  finest! 


Electronic  Use 


Samples 
promptly  sub¬ 
mitted  upon 
request  for  de¬ 
sign,  pre-pro¬ 
duction,  and  test 
purposes. 

SEND  FOR  CATALOG  106 


1410  CHESTNUT  AVE.,  HILLSIDE  5,  N.  J. 


I5S  volts 


Jerry  Gotten  Co. 
2750  W.  North  Ave. 
Chicago  22,  III. 


Perlmuth-Colmon  &  Associotes 
1335  South  Flower 
lot  Angeles,  Col. 


(Northern  N.  Y.|  Jose  tuis  Pontet 
Martin  P.  Andrews  Cordoba  1472 
Gordon  City,  N.  Y.  Buenos  Aires 


The  luminous  gas  which  unitormly  sur¬ 
rounds  the  neqative  electrode  boiore 
opplication  oi  heat  gradually  collects 
as  a  brilliant  ball  oi  glowing  gas  in  the 
end  region  oi  the  electrodes 
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Another  reason  why  your  telephone  gives  so  much  tor  so  little 


Studyint  punched  card  record  of  dial  system  operation.  Each  card  (top)  can  report  1080  items 


The  fault  may  be  a  broken  wire,  or  a  high  resis¬ 
tance  caused  by  specks  of  dirt  on  switch  contacts.  In 
one  second,  the  trouble  recorder  punches  out  a  card, 
noting  in  detail  the  circuits  involved  and  the  stage  in 
the  switching  operation  where  the  fault  appeared. 

Maintenance  men  examine  the  reports  at  intervals 
and  leam  what  needs  attention.  Between  times  they 
go  about  their  own  duties  in  keeping  service  moving. 

This  is  another  example  of  how  research  at  Bell 
Laboratories  helps  your  telephone  system  operate  at 
top  efficiency,  so  the  cost  to  you  stays  low. 


In  a  large,  modem  dial  telephone  office,  2,000,000 
switch  contacts  await  the  orders  of  your  dial — and 
10,000  of  them  may  be  needed  to  clear  a  path  for  your 
voice  when  you  make  a  single  telephone  call.  Within 
this  maze  of  signal  paths,  faults — though  infrequent — 
must  be  detected  and  fixed  before  they  can  impair 
telephone  service. 

The  latest  system  developed  by  Bell  Telephone 
Laboratories  automatically  detects  its  own  faults,  de¬ 
tours  calls  around  them  without  delay — then  makes 
out  a  “written”  report  on  what  happened. 


BELL  TELEPHONE 
LABORATORIES 


WORKING  CONTINUALLY  TO  KEEP  YOUR  TELEPHONE 
SERVICE  BIO  IN  VALUE  AND  LOW  IN  COST. 


I 


1 


PRESTO 


TUBES  AT  WORK 


(continued) 


•  •most  carefully 
discs  in  the  world 


usual  applications  of  relaxation  os¬ 
cillators  and  escapes  observation. 

Interesting  experiments  can  be 
conducted  to  detect  frequency 
changes  under  various  conditions  of 
exposure  to  light.  This  little-known 
cause  and  effect  relationship  can  be 
greatly  enhanced  by  means  of  a 
“treatment”,  the  result  being  a 
photoelectric  transponder  which  be¬ 
haves  in  an  unusual  and  fa.scinating 
manner. 

It  will  be  shown  that  a  neon  bulb 
can  be  caused  to  flash  during  ex¬ 
posure  to  light  but  will  be  entirely 
inactive  in  darkness.  In  addition, 
the  converse  mode  of  operation  can 
be  demonstrated;  the  bulb  can  be 
caused  to  flash  in  the  dark  and  be 
rendered  inactive  by  illumination. 

The  foregoing  experiments  were 
performed  with  the  small  1/25-watt 
butterfly-type  bulb. 

The  sensitizing  treatment  con¬ 
sists  of  applying  the  flame  of  a 
match  while  the  bulb  is  being  ener¬ 
gized  by  135  volts.  The  bulb  should 
be  held  in  a  horizontal  position  and 
the  flame  should  be  restricted  as 
much  as  possible  to  the  area  of  the 
glass  immediately  below  the  glow¬ 
ing  electrode.  A  piece  of  window 
glass,  a  wire  screen,  or  some  other 
precautionary  measure  should  be 
used  to  protect  the  eyes  from  pos¬ 
sible  explosion. 

After  a  few  seconds,  the  glowing 
gas  will  collect  as  a  brilliant  in¬ 
candescent  ball  at  the  end  of  the 
electrodes.  Just  how  long  the  heat 
should  be  continued  to  be  applied 
after  this  occurs  will  have  to  be 
determined  experimentally. 

The  circuit  shown  is  that  of  a 
conventional  relaxation  oscillator. 
However,  it  is  important  to  shield 


made  recordi 


Surface  reflections  in  a  recording  disc  can  tell  more 
than  volumes  to  the  skilled  eye.  That’s  why  no  me¬ 
chanical  test  has  ever  replac^  the  examination  of  each 
PRESTO  disc  by  trained  inspectors. 

Under  a  bank  of  fluorescent  lamps  diffused  by  a  special 
glass  screen,  discs  are  slowly  rotated.  A  ripple,  a  fleck 
in  the  brilliant  surface  automatically  grades  the  disc. 
Only  those  passing  the  most  critical  surface  test  are 
allowed  to  carry  the  presto  “Green  Label.” 

Rigid  inspection  of  discs  is  further  insurance  that  your 
instantaneous  or  master  record¬ 
ing  will  produce  full  tonal  qual- 
ity,  that  it  will  react  properly 
under  recording,  processing  and 
playback  conditions.  This  im- 
portant  fourth  step  in  the  manu- 
facture  of  prestos  is  another 
reason  why  they  are  known 
throughout  the  world  as  the  most 
carefully-made,  most  permanent,  f!". 
best  p>erforming  discs  available. 


In  Canodo; 

Wolt*r  P.  Downs, 
Dominion  Sq.  Bldg 
Montrtel,  Canodo 


saooo 


RECORDING  CORPORATION 
Poramus,  New  Jersey 
Moiling  Address: 

Box  500,  Hockensock,  New  jersey 


Oversees: 

M.  Simons  &  Son  Co., 
25  Worren  Street 
New  York.  New  York 


Relaxation  oeciUotor  circuit  lor  the 
photoelectric  experimente 
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'Heev  t95t  •  •  MODEL  V  -  4  A 

VTVM  KIT 

HAS  EVERY  EXPENSIVE  ^C^Xun.i 


^  H<9h«r  AC  input  Impnclonct,  (prnotnr  lK«n  1  mngnhm  •!  1000  cyclnt). 
A  N*w  AC  voHmtUr  flot  within  I  db  20  <ycl«»  to  2  mopocyclot  (600 
ohm  tourct). 

A  Ntw  occottory  probo  (uxtro)  oxtondt  DC  rongo  to  30,000  Vobt. 

'A  Ntw  high  qvolity  Simpton  200  mkroomptro  motor. 

A  Now  \^%  vohogo  dividor  ro«ittort  (flnott  ovoiloblo). 

A  24  Comploto  rongo*.  > 

A  low  voHogo  rongo  3  Volts  full  tcolo  (1^  of  scolo  por  voH). 

A  Cryttol  probo  (oxtro)  oxtondt  Rf  rongo  to  250  mogocydoo. 

A  Modtrn  push^ull  olootronk  vohmotor  on  both  AC  ond  DC 
A  Complotoly  tronsformor  oporotod  itolotod  from  lino  for  oofoty. 

A  Lorgost  tcolo  ovoiloblo  on  stroomlino  4Vi  inch  motor. 

A  iurn«out  proof  motor  circuit. 

A  Isolated  probo  for  dynomk  tooting  no  circuit  loading. 

A  Now  simpliftod  switches  for  oosy  ossombly. 


lOW 


The  new  Heathkit  Model  V.4A  VTVM  Kit  measures  to  JO.OOO  Volts  DC  and  250  megacycles  with  acerssorr  probes  — think  of  it.  all  in  one 
electronic  instrument  more  useful  than  evet  before.  The  AC  voltmeter  is  so  flat  and  extended  in  its  response  tt  eliminates  the  need  for  separate 
expensive  AC  VTVM  s.  +  or  —  db  from  20  cycles  to  2  megacycles.  Meter  has  decibel  ranges  for  direa  reading.  New  aero  center  on  meter 
scale  for  quick  FM  alignment. 


There  are  six  complete  ranges  for  each  funaion.  Four 
functions  give  total  of  24  ran^.  The  }  Volt  range  allows 
331^%  of  the  scale  for  reading  one  volt  as  against  only 
20%  of  the  scale  on  5  Volt  types. 

The  ranges  decade  for  quick  reading.  _ 

New  li%  ceramic  precision  are  the  most  accurate  com* 
metcial  resistors  avaUable  —  you  find  the  same  make  and 
quality  in  the  finest  laboratory  equipment  selling  for  thou¬ 
sands  of  dollars.  The  entire  voltage  divider  d^de  uses 
these  •/i%  resistors. 

New  200  microampere  41^'  streamline  meter  with  Simpson 
quality  movement.  Five  times  as  sensitive  as  commonly 
used  1  MA  meters. 

Sharterproof  plastic  meter  face  for  maximum  proteaion. 
Both  AC  and  DC  voltmeter  use  push-pull  electronic  volt¬ 
meter  circuit  with  burn-ouS  proof  meter  circuit. 

Electronic  ohmmeter  circuit  measures  resisunce  over  the 
amazing  range  of  1/10  ohm  to  one  billion  ohms  all  with 
internal  3  Volt  battery.  Ohmmeter  batteries  mount  on  the 
chassis  in  snap-in  mounting  for  easy  replacement. 

Voltage  ranges  are  full  scale  3  Volts,  10  Volts,  30  Volts, 
100  Volts,  300  Volts,  1000  Volts-  Complete  decading  cov¬ 
erage  without  gaps. 

The  DC  probe  is  isolated  for  dynamic  measurements.  Negli- 
mble  circuit  loading.  Gets  the  accurate  reading  withwt 
disturbing  the  operation  of  the  instrument  under  test.  Kit 
comes  complete,  cabinet,  transformer,  Simpson  meter,  test 
leads,  complete  assembly  and  insttuaion  manual.  Compare 
it  with  all  others  and  you  will  buy  a  Heathkit.  Model  V-4A. 
Shipping  Wt.,  8  lbs.  Note  new  low  price,  $23.50 
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in  the  know 


the  apparatus  to  prevent  r-f  pickup 
from  broadcast  stations.  A  surpris¬ 
ingly  small  amount  of  r-f  pickup 
will  serve  to  foul  up  the  demonstra¬ 
tion.  Capacitor  C,  is  a  pyranol  or 
other  low-leakage  type,  conventional 
paper  types  are  not  suitable. 

Clean  the  bulb  with  carbon  tetra¬ 
chloride  and  solder  the  wire  leads 
to  hook-up  wire  in  such  a  manner 
to  provide  a  minimum  clearance 
between  the  bulb  and  other  objects 
of  four  inches.  For  the  initial 
testing,  a  60-watt  lamp  .should  be 
located  about  five  feet  from  the 
neon  bulb.  With  the  lamp  off,  the 
room  should  be  completely  dark. 


demand 


IntefCkiiiiMM*  pia  aad 
sackat  laatfts . . .  It  aN  Caaaaa 
tMb  ol  sarna  liamalaf. 


•ast  pfavaata  aiavaniatl. 


With  laadal  aaodind  er 
aaaraa  limkat,  tkraatfs 
ara  iiiashad  la  aiaintain 
sMatdini  ar  bondini. 


Initial  Adjustments 


With  the  lamp  turned  on,  adjust 
Ri  and  R,  until  a  flashing  rate  of 
approximately  one  flash  per  second 
is  obtained.  Next,  find  that  setting 
of  R,  which  barely  allows  the  neon 
bulb  to  flash.  If  the  fla.shing  fre¬ 
quency  is  now  greatly  different 
from  the  suggested  one-per-second 
rate,  readjust  R^ 

Turn  off  the  sixty  watt  lamp. 
One  of  three  things  will  happen; 
the  neon  bulb  will  cease  flashing, 
it  will  flash  at  a  noticeably  greater 
frequency,  or  there  will  be  no  dis¬ 
cernible  effect. 

If  the  flash  rate  increases,  re¬ 
verse  the  battery  polarity  and  re¬ 
peat  the  adjustment  procedure. 
This  will  result  in  the  first  effect. 
Once  the  neon  bulb  has  displayed 
photoelectric  sensitivity  by  virtue 
of  the  first  or  second  effects,  a  flash¬ 
light  may  be  substituted  for  the 
lamp.  By  finer  adjustment  of  the 
potentiometers,  it  should  be  possible 
to  trigger  the  neon  bulb  from  a  dis¬ 
tance  of  at  least  thirty  feet  with  a 
flashlight  beam. 

If  it  is  desired  to  extinguish  the 
flashing  by  means  of  a  light  beam, 
then  the  second  effect  is  the  proper 
mode  of  operation.  The  threshold 
adjustment  of  R,  should  in  this  case 
be  made  in  total  darkness  rather 
than  under  60-watt  lamp  exposure. 

If  no  photoelectric  effect  is  per¬ 
ceptible,  try  another  neon  bulb 
which  was  subjected  to  greater  or 
less  heat  treatment.  The  writer, 
after  considerable  experimentation, 
has  not  been  able  to  develop  a  better 
I  sensitizing  method.  The  treatment 


ContKts.  firtcision  niKliintd 
from  solid  bar  stock,  olcctfo* 
plated  with  silver  or  gold. 


90o  end  bell  can  be  set 
at  60o  interval, 


Type  AN  Connectora  ere  made  in  6  atylea;  etreight  end 
90^  cord  pluga;  box.  well,  end  extension  cord  receptacles; 
end  epedsl  quick  diecoiuiect  plugs.  Fifteen  diemeters 
for  insert*  wiUi  contact  arrangements  from  single  to  100 
contacts.  Contact  capacities  from  b  to  200  amps.  Peak 
voltages  f  *om  70  to  9,000  volts. 


no  assembly  tools  needed 
end  bells  are  interchangeable 
no  slack  in  lines 
test  without  disengaging  plug 
easy  inspection  and  circuit 
changes 


Cannon 
I  split-shell 
design 
advantages 


See  that  your  circuit  requirements  are  met.  See  that  all  control,  com* 
munication  and  power  circuits  have  firm  positive  contact,  low  dielec¬ 
tric  loss... and  see  that  each  circuit  is  protected  by  the  design 
advantages  found  only  in  Cannon  Plugs.  AN  Connector  Series  is  just 
one  of  the  many  Cannon  types— world’s  most  complete  line.  Request 
bulletins  by  required  type  or  describe  the  connector  service  you  need. 


CANHON  ELECTRIC 
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STODDART  AIRCRAFT  RADIO  CO 


664ii  SANTA  MONICA  BLVD.,  MOLLY'JtOOD  38,  CALIF. 
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Pwclitaii  ANMMMtiMi  far  Ul#  I 

Uit  than  1.3  vswt  to  3000  MC. 
Turrat  Attanuatori 
0.  10,  30,  30,  40,  SO  M. 
Accuracy  i  J  DO. 

,Patonto  applM 


::a.w.vvuaavv.\' 


Address  all  communications  to 


•  With  a  new  and  second  plant  at  14  North  Bleeker  Street,  Mt 
Vernon,  N.  Y.,  PYROFBRRIC  is  able  to  meet  the  increasing  de¬ 
mands  for  iron  cores  and  powdered  metallurgy  development. 


(Conti  II  iMd) 


TUICS  AT  WORK 


you  can  depend  upon 


PYROFERRIC 

H  Your  best  bet  for 


Circuit  ior  using  neon  bulb  as  a  d-c 
source  when  exposed  to  r-i  radiation. 
Capacitor  C  is  connected  at  the  ter¬ 
minals  oi  the  bulb 


PYROFERRIC  •nfliiww’S  ar« 
specialists  and  pionoars  in 
the  tachniqua  of  powder 
metallurgy  development 
and  iron  core  manufacture. 
Consult  with  them  on  your 
iron  core  or  powder  metal- 
lurgy  requirements...  no  re- 
c|uirenwnt  either  too  small 
or  too  large. 


evidently  makes  one  electrode  more 
photoemissive  than  the  other. 

Another  interesting  property  of 
gaseous  diodes  involves  the  genera¬ 
tion  of  a  d-c  emf  when  the  gas  is 
ionized  by  external  radiation.  A 
four-watt  150-mc  self-excited  oscil¬ 
lator  is  employed  to  supply  the 
radiant  energy.  It  is  not  necessary 
to  treat  the  neon  bulb  for  this 
demonstration.  It  is  only  essential 
that  the  center  of  the  induced 
ionization  is  closer  to  one  electrode 
than  the  other. 

Readings  as  high  as  ten  volts  on 
a  5,000-ohm-per-volt  meter  are  ob¬ 
tainable.  The  polarity  of  this  emf 
is  determined  by  the  electrode 
which  is  closest  to  the  mass  of  glow¬ 
ing  gas.  As  with  the  photoelectric 
experiment,  one  electrode  assumes 
the  role  of  anode  while  its  mate 
functions  as  the  cathode. 

The  2050  thyratron  also  works 
well  in  this  capacity.  It  is  unneces¬ 
sary  to  heat  the  filament ;  the  screen 
and  cathode  seem  to  be  the  best 
pair  of  electrodes  to  use. 

A  gaseous  diode  mounted  near  a 
tank  or  antenna  circuit  could  be 
used  as  a  power-indicating  device 
and  should  be  particularly  well 
suited  for  certain  microwave  tech¬ 
niques.  For  such  and  similar  ap¬ 
plications,  the  gaseous  diode  will 
be  found  a  more  rugged  device 
than  a  crystal  which  is  susceptible 
to  erratic  changes  and  burnout 
from  r-f  currents  often  induced  by 
stray  pickup. 


OUR  SPEOAL  DEFENSE  CON> 
TRACT  DEPARTMENT  ASSUR^ 
PROMPT  SERVICE  FOR 
AU  GOVERNMENT 
WAR  WORK.  ^ 


Sine  and  Square  Wave  Gen¬ 
erator  Selective  Amplifier 

The  article  with  the  above  title 
appeared  in  the  December,  1950, 
issue  of  Electronics.  Through  an 
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ALPHA  N  EW  JER  SEY 


(cofitiniicd) 


oversight  credit  was  not  given  the 
author  for  his  circuit  design  and 
analysis.  The  article  should  have 
carried  a  by-line  crediting  George 
Ellis  Jones,  Jr.,  Department  of 
Chemical  Engineering,  The  Uni¬ 
versity  of  Pittsburgh,  Pittsburgh, 
Pennsylvania. 


SHOP  SHORTCUTS 


Voltmeters  and  milliammeters  can¬ 
not  be  used  for  measuring  accura¬ 
tely  the  output  of  a  pentode  tube  in 
a  circuit  becau.se  of  the  high  value 
of  the  pentode  plate  resistor.  If  a 
0-150-volt  electrostatic  voltmeter  is 
placed  across  the  plate  resistor,  it 
will  not  draw  any  current  and,  con¬ 
sequently,  will  not  load  the  plate 
circuit. 

Fred  Lichtgam 
Chicago,  III. 


SIZE  AND  WEIGHT  Because  they 


are  designed  for  high 
operating  temperatures.  Hornet  Transformers  and  Reactors  have 
only  about  one-fourth  the  sixe  and  weight  of  Class  A  units  of 
comparable  rating. 

VOLTAGE  RATINGS  Designs  are  available  for  RMS  test 
voltages  up  to  10,000  volts  at  sea  level,  and  up  to  5,000  volts  at 
50,000  feet  altitude.  Power  ratings  from  2VA  to  5KVA. 

POWER  FREQUENCIES  These  units  are  designed  to  oper> 
ate  on  380/1600  cps  aircraft  power  supplies,  60  cps  power  sup¬ 
plies,  and  any  other  required  power  frequency. 

AMBIENT  TEMPERATURES  Hornet  Units  can  be  designed 

for  ambient  temperatures  up  to  200  deg.  C.  Size  for  any  given 
rating  depends  upon  ambient  temperature  and  required  life. 

LIFE  EXPEaANCY  Extensive  tests  indicate  that  the  life 
expectancy  of  Hornet  units  at  continuous  winding  temperatures 
of  200  deg.  C.  is  over  50,000  hours. 

MOISTURE  RESISTANCE  Since  Hornet  Transformers  and 
Reactors  contain  only  inorganic  insulation,  they  are  far  more 
moisture  resistant  than  conventional  Class  A  insulated  units. 

EFFICIENCY  Regulation  and  efficiency  of  Hornet  Trans¬ 
formers  compare  favorably  with  Class  A  units. 

SPECIFICATIONS  Hornet  Transformers  meet  the  require¬ 
ments  of  Government  specifications  covering  this  type  of  equip¬ 
ment. 


A  SOLDERING-IRON  bolster,  pivoted 
to  assume  a  vertical  position  when 
empty,  saves  time  on  the  production 
line.  The  holster  is  fastened  to  a 
block  of  wood  and  mounted  above 
and  near  the  back  of  the  bench. 
When  the  iron  is  placed  in  the 
holster,  the  pivotal  action  allows  it 
to  adjust  itself  to  an  almo.st  hori¬ 
zontal  position  with  the  tip  of  the 
iron  pointed  slightly  upwards.  With 


'  'I  3  '1 .  smK  foV.V 
mtiww'tosrsMn 
I  »ET*(?»k. 

y  rwKiiwsmKiKD 

dr  *»(• 


the  iron  in  this  position,  the  heat 
rises  up  and  away  from  the  handle 
and  the  operator.  A  large  fibre 
washer  prevents  the  iron  from 
sliding  out  the  back  of  the  holster. 
The  line  cord  is  kept  out  of  the  op¬ 
erator’s  way  by  being  connected  to 
an  overhead  outlet. 

Allen  B.  DuMont  Lahoratoriee,  Ine. 

Paseaie,  N.  J. 


Bulletin  B300,  eontmlning  full  eleetrieel  and  dimenelonal 
data  on  Hornet  unite,  i$  note  available.  Write  for  it,  or  tell 
KS  your  epecificatione  for  epeeial  unite. 
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Look  for  amazing  things  to  com# 
from  tho  onginoers  who  designed  it 


It’s  an  Anak>giie  Computer,  contract  developed 
and  manufactured  by  Arma  Ccarporation  for 
the  Armed  Fotccs.  The  human  element  enters 
not  at  all  into  its  continuous  solution  of  many 
complex  equations  simultaneously  and  the 
deadly  accuracy  with  which  it  controls  the  fire 
of  shells  and  other  missiles.  It  translates  origi¬ 
nal  data  into  required  results  automatically . . . 
is  the  swiftest  means  of  computing  problems 
in  which  factors  vary  continuously. 

Symbolizing  the  engineering  progress  crowded 
into  the  post-war  years  at  Arma.  the  modern 
electrical  analogue  computer  is  composed  of 
interchangeable  Arma  “Brain  Blocks”*.  Highly 
trained  technical  personnel  is  not  required  to 


The  Analogue  Computer  is  an  example  of  the  | 
complex  types  of  instrumentation  Arma  has  ■ 
devdoped  'and  manufactured.  Other  amazing  | 

things  developed  by  Arma  engineers  include  7 

! 

many  combinations  of.  computer  elements  and  ; 

ft 

servo  mechanisms  that  advance  the  automation  | 
of  industry.  The  only  limits  to  automation  rec-  i 
ognized  at  Arma  are  situations  defying  reduc¬ 
tion  to  finite  mathematical  formulae. 

Arma  Corporation  has  devoted  more  than  30 
years  to  contract  development  and  manufac¬ 
ture  of  unique  things. 

*  “Brain  Block”  components  and  the  “Brain  Block” 
techniqiie  of  instrumentation  were  created  by  the  people 
of  Arma  Corporation.  The  contributions  thus  made  to 
the  developnient  of  electrical  brains  for  machines  staa- 
ger  the  imagination. 


ARMA  GORPORATIOIff 

tS4  S«lh  STIIIT,  BBOOXITN  St,  N.  T. 

SUBSIDIARY  or  AMERICAN  BOSCH  CORPORATION 
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industry 


Radio  &  Electronics  Corp. 

200  Greenwich  Street,  New  York  7,  N.  Y. 

Cable  Address:  MILOLECTRO 
The  ONt  sourre  (or  All  your  elerironit  need' 


PHONE 


BEekman  3-2980 


THE  ELECTRON  ART 

(coiitinmd  from  fogt  lU) 


FIG.  3 — RMponM  of  Tartons  typo*  of 
phototubo*  Including  suggoatod  combi¬ 
nation  unit 


and  curve  A  shows  the  combined 
response  of  two  photoemissive 
tubes,  one  with  a  semitransparent 
Sb-Cs  surface,  the  other  with  a 
Ag-CstO-Cs  surface  placed  one 
behind  the  other,  the  light  shining 
on  and  through  the  Sb-Cs  cathode. 
The  use  of  a  more  transparent 
Sb-Cs  surface  would  give  a  more 
uniform  response  throughout  the 
spectrum. 

“Although  the  double  surface 
tube  shows  all  the  expected  features, 
it  does  not  seem  practical  as  com¬ 
pared  to  the  combination  of  two 
suitably-selected  separate  tubes. 
The  conditions  in  a  single  tube  are 
rather  complicated  and  depend 
greatly  on  the  geometry  of  the  tube, 
the  processing  of  the  cathodes,  and 
on  the  relative  voltages  applied  to 
both  cathodes  and  the  anode.  Two 
separate  tubes  could  be  processed 
more  readily  to  maximum  sensi¬ 
tivity  of  each  surface  and  there 
would  be  no  secondary  emission  to 
affect  the  Ag-Cs,0-Cs  surface.” 


FAIR  DISTRIBUTION  FOR  AU 

is  the  MILO  Watchword  I 


ond  cooparation  that  built  AAilo— and  AAilo 
tticks  ta  it,  KarcHim  or  no. 


Ym,  in  that*  days  of  war  and  ra-armamant 
thara  ore  plonty  of  shortogas  in  alactronic  com- 
ponants  and  aguipntont.  But  MHo  comas 
Htrotigh  for  yowl  And  hora's  why. 


Bacousa  AAib't  graot  warahousa  holds  com- 
pfoto  stocks  of  oil  tho  host  linos.  Just 
look  at  thb  portiol  list  of  tho  mors  than  ISO 
first-rota  monufocturars  whose  products  ore 
ovoilobla  now  from  Milo: 


Because  Milo  believes  in  |ust  and  oqtiHablo 
distribution  to  cril  its  customers,  whether  old 
or  new.  This  is  the  fair-ploy  creed  of  service 


PRECISION  APPARATUS 
PREMAX 
SANGAMO 
SHALLCROSS 
SHURE  BROS. 

SIMPSON  RECTRIC 
SOU  ELECTRIC 
SPRAGUE 

STANDARD  TRANSFORMER 
SUPERIOR  ELECTRIC 
SYLVANIA  •  TUNG-SOL 
TRIPLEn 
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GENERAL  CEMENT 
GENERAL  ELECTRIC 
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E.  F.  JOHNSON 
KESTER 

KINGS  ELECTRONICS 
LITTaFUSE 
JAMES  MILLEN 
NATIONAL  COMPANY 
OHMITE 
PAR-MHAL 

POHER  S  BROMFIELD 


ADVANCE  ELECTRIC 
AEROVOX 
ALPHA  WIRE 

AMERICAN  TELEVISION  &  RADIO 

BELDEN  •  BLILEY 

DAVID  BOGEN 

BUD  •  BURGESS 

6USSMANN 

CLAROSTAT 

CONDENSER  PRODUCTS 
CORNELL-DUBILIER 
CONTINENTAL  CARBON 
DEJUR-AMSCO 
DIALCO  •  DRAKE 
EITEL-McCUUOUGH 


A  Novel  PresBure-Measuring 
Method 

An  Intkrfsting  and  unique  method 
for  measuring  pressure  electrically 
has  been  developed.  The  device  used 
has  two  exceptionally  inviting  ad¬ 
vantages.  First,  there  are  no  in¬ 
tricate  mechanical  linkage  systems, 
and  second,  the  moving  parts  are  all 
sealed  in  a  chamber  filled  with  an 
inert  gas  (argon). 

Essentially,  the  device  consists  of 
an  air-tight  chamber  filled  with  a 
gas  whose  expansion  character¬ 
istics  are  known.  One  wall  of  the 
chamber  is  made  up  of  a  fiexible 
diaphragm  that  will  move  inward 
when  the  pressure  outside  the 


AAilo'i  newest  catalog,  jam-packed  with  1053 
pages  of  deKriptions,  specificatktas,  illustrations 
and  prices,  is  the  key  ta  the  latest  electronics 
products  you  wont.  Write  for  it  todoy— on  your 
company  letterhead,  please,  stating  your  posi¬ 
tion,  since  it  is  limited  ta  responsible  officials  only. 


your 

MILO 

Catalog 


MILO  doosfi't  just  talk  ceoporotion. 
MILO  Gives  YOU  COOPBRATIONI 
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Center,  on  black  background, 
are  the  eight  standard  sizes  of 
Arnold  Tape>Wound  Toroids. 
Around  them  are  a  number  of 
other  cores  of  spraal  nature 
produced  for  individual  needs. 


MAONinC  AMPUnUS 
PULSf  TtANSFOtMaS 
NON-LINIAt  tnAID  COILS 
■nd  TtANSFOIMUS 
PIAKINO  snips,  and  many  other 
tpacializad  applicatians. 


In  addition  to  the  standard  toroids  described  at  left,  Arnold 
Tape-Wound  Cores  are  available  in  special  sizes  manufac¬ 
tured  to  meet  your  requirements — toroidal,  rectangular  or 
square.  Toroidal  cores  are  supplied  in  protective  cases. 


ArnaM  Tapa-Wawnd  TareMt  ora 
avaHaMa  In  alpht  sizes  of  stand¬ 
ard  carat— aU  furnished  encased 
In  molded  nylon  cantoinars,  and 
rangina  in  size  from  Vt"  to  2Vt" 
1.0.,  W  to  3"  O.O.,  and  Vk"  ta 
Vk"  hiph. 


Msnu/sftmred  untier  licensing  Mrrnngements  with  H^estetn  Electric  Company. 


RANGE  OF  TYPES 
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hcater 

CO«L 


r  Tito  analyzer 

Vressure-compcnsator 

ASSEMBLY 


MORE  PERFORMANCE 


LESS  MONEY 

NEW 

OSCILLOSYNCHROSCOPE 


♦  5^  Hr  ifHly 

$^85.00 


•  SwMp  e«l!br«tion  (triggarad 
and  sawtooth)  in  microtaconds 
par  scraan  division  accurata 
to  ±10% 


•  Horbontal  amplHlar  d.e.  to 
SOO  KC,  sansitivity  2  volts  par 
inch. 


(caatinMO) 


•  SUPl  cathode-ray  tube  operates  at  acceleratinc  potential  of  2600 
trolts  a  Sweep  starting  time  is  approximately  0.1  microsecond 
a  Sweep  may  be  triggered  or  synchronized  by  positive  or  negative 
sina-wave  or  pulse  signals  of  O.S  volts  (external)  or  0.75  inches 
deflection  (from  vertical  amplifier)  a  Three-step  attenuator  — 
100:1,  10:1,  and  1:1,  plus  continuous  adjustability  over  entire  range 
a  Peak-to-peak  vertical  calibration  voltages  of  0-2-20-200  at  accu¬ 
racy  of  ±  10%  a  Cathode  connection,  brought  out  to  front  panel, 
allows  external  blanking  and  marker  connection  a  All  deflection 
plates  are  available  for  direct  connection  a  Steel  cabinet  finished 
in  black  wrinkle  a  Steel  panel  finished  in  black  leatherette 
a  Copper-plated  steel  chassis  with  lacquer  finish  a  Controls 
group^  by  function  for  operating  convenience  a  Free-view  screen 
has  graduated  X-  and  Y-axis  scales  a  Size:  10”  wide,  14Vi'  high, 
16fi'  deep  a  Instrument  draws  180  volt-amperes  at  115  volts 
60  cycles. 

NET  PRICE,  F.O.B.  Winchester,  Mass . $485.00 

IIKf  ■UllfflM  gives  further  data  on  this  new,  low-cost,  versatile 
oscillosynchroscope.  Ask  for  ^ta  sheet  ON-54E. 


chamber  exceeds  the  pressure  of 
the  gas  within  the  chamber.  A  pair 
of  electrical  contacts  are  arranged 
so  that  a  heater  circuit  is  closed 
whenever  the  outside  pressure 
presses  the  diaphragm  inward.  This 
heater  circuit  causes  the  gas  in  the 
chamber  to  expand,  until  it  equals 
the  pressure  outside  the  chamber, 
at  which  time  the  heater  contacts 
open.  The  temperature  is  thus  held 
at  some  point  where  the  pressure  of 
the  gas  equals  outside  pressure. 

I  A  thermistor,  also  placed  inside 
I  the  chamber,  along  with  the  gas 
'  and  heater  contacts,  can  be  used 
I  to  measure  the  average  tempera- 
1  ture  of  the  gas,  and  thus  to  deter- 
1  mine  the  pressure  of  the  gas  by 
>  means  of  a  calibration  chart.  The 
'  circuit  of  an  instrument  using  this 
pressure-measuring  device  is  shown 
''  in  the  illustration.  According  to 
Edward  C.  Blom,  who  describes  this 
instrument  in  detail  in  Instruments 
(p  903,  Sept.  1950),  a  model  using 
this  circuit  has  been  in  use  over 
two  years.  The  only  maintenance 
required  is  the  replacement  of  the 
thyratron  once  every  six  months 
or  .so. 
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plus  these  ElECTRKAl 
ond  MECHANICAL  features 


e  Setf-celibretlng  on  both  X  end 
Y  e»s. 

•  Readily  portable  .  .  .  weighs 
but  SO  pounds. 


Simple  thyratron  circuit  tor  use  with 
novel  pretturo-meaeuring  unit 


Resistance-Coupled 
Amplifier  Bandwidth 


B.  A.  Lippmann 

XucFfortira  Dhtoion 
S’aral  Research  Labttratm'u 
WashinfftoH,  D.  C. 


The  practice  of  examining  the  be- 
^  havior  of  resistive  amplifier  coup¬ 
ling  networks  by  an  approximate 
I  method  of  analysis  has  apparently 
obscured  the  fact  that  the  gain 
characteristic  of  this  circuit  is  ex- 
'  actly  equivalent  to  a  single-tuned 


NATIONAL  REPRESENTATIVES 


r  AC  A  CORPORATION 

405  l«xlngton  Av*.,  N*w  York  1 7 


Thoro's  a  MICAFIL  for  ivory  Winding  Application. 


THESE  MACHINES  IN  OPERATION  AT  COSA'S  NEW  YORK 
SHOW  ROOM  OR  SEND  FOR  DESCRIPTIVE  LITERATURE 


MODEL  OOFA  AUTOMATIC  FINE-WIRE 
WINDER  with  romevoblo  somi  or 
fully  automatic  papor  intorioaving 
attachmont.  Will  wind  wiro*  from 
24  to  44  AWG  at  certain  ipood 
rangoi  botwoon  950  and  6000  RPM. 
Attachmont  available  for  winding 
two  ceil*  simultaneou«ly.  MODEL 
OOFA-T.  «imilar  to  above,  wind* 
up  to  12,000  RPM. 


MODEL  AWO-A  SMALL  ARMATURE 
WINDER— Fully  automatic  for  mas* 
production  of  small  two-pole 
armature*  with  straight  or  skewed 
slots.  Wire  is  guided  by  adjustable 
guide  blade.  Wire  siies  (without 
insulation)  from  23  to  44  SWG. 
Winding  speed  700  RPM. 


THESE  WINDERS  HAVE 
MANY  ADVANTAGEOUS 
OPERATING  FEATURES: 
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MODEL  RW  TOROIDAL  WINDER 
with  Coil  Supports— automcrtically 
winds  toroidal  coils  around  360° 
or  sector  coils  up  to  270°. 

Winds  in  either  direction.  Mode 
in  three  sizes  for  single  wire 
from  1 8  to  38  AWG,  double  or 
stranded  wires  from  2  x  1 8  to 
2  X  26  AWG.  Maximum  winding 
speed  200  RPM. 


MODEL  OGA  AUTOMATIC 
WINDER  with  removable  semi 
or  fuily  automatic  paper 
interleaving  attachment. 
Adaptable  for  multiple  ceil 
winding  with  or  without 
interleaving  and  for  interweaving 
of  cotton  threads.  Made  for 
five  speed  ranges  from  70  to 
3000  RPM.  Wire  sizes  from 
8  to  44  AWG. 


MODEL  OOFA-PEM  MULTIPLE 
FINE-WIRE  WINDER  with  fully 
automatic  paper  interleaving 
device,  for  flanged  or  flangless 
ceils.  Winds  up  to  6  coils  ot  o 
time  with  individual  paper 
interleaving.  MODEL  OOFA-PE8 
winds  up  to  10  flangless  coils 
with  common  paper  interleaving. 
Wire  sizes  from  24  to  44  AWG. 
Winding  speeds  from  360  to 
3000  RPM. 


Accurate  and  Staplass  adjustmants 
af  foads  during  operation. 
Automatic  reversing— without  ploy— 
of  wire  guide  at  layer  end. 
Simple  adjustment  of  wire  pull,  which 
will  remain  constant  regardless 
of  speed  and  reel  diameter. 
Five  figure  turn  counter  with 
zero  set-back  lever. 
Automatic  cut-off  at  pre-set 
number  of  turns,  or  by  wire 
breakage  or  empty  reel. 


llP  COIL  PRODUCTION  with 

S  (Wjl^WINDERS 

Toroidal  •  Sector  •  Telephone  Relay  •  Standard  Relay  •  Loud 
Speaker  •  Choke  •  Fiffld  •  Honeycomb  •  Transformer  •  and 
Many  Other  Types  of  Coils  and  Armatures  Wound  Accurately  and  Quickly 
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Each  is  precision  wound 
to  close  tolerance.  DEVIT- 
RIFIED  MOISTURE- 
PROOF  ENAMELED,  will 
stand  salt-water  tests,  a 
quality  product.  Standard 
or  custom  types  to  meet 
your  requirements. 

Whatever  your  resistor  re¬ 
quirements  DYNAMIC  has 
the  resistor  you  need,  or 
will  produce  it  on  short 
notice. 


RESISTOR  CORPORATION 
6  Cutter  Mill  Road  Great  Neck,  N.  Y, 


circuit.  In  this  article,  the  equiva¬ 
lence  will  be  proved. 

The  standard  uncompensated  re¬ 
sistive  coupling  network  takes  the 
form  shown  in  Fig.  1,  where  Ci  and 
C,  include  the  tube  and  wiring  ca¬ 
pacitances,  Ri  is  the  resultant  of  the 
load  resistance  and  the  plate  resist¬ 
ance  of  the  first  tube  taken  as  a 
parallel  combination,  and  C.  is  the 
coupling  capacitor.  Ordinarily, 
C«>>C,  and  C,>>C,.  Where  ap¬ 
proximate  formulas  are  given,  we 
shall  understand  them  to  refer  to 
this  condition. 

The  conventional  analysis  pro¬ 
ceeds  by  examining  the  limiting 
forms  the  circuit  takes  at  low, 
medium  and  high  frequencies.  For 
example,  at  low  frequencies  C,  and 
Ct  are  considered  negligible  and  the 
voltage  gain  G  is  determined  by 
considering  the  voltage  divider 
formed  by  C.  and  R,  in  series.  The 
grid  voltage  on  the  second  tube  is 
-f  1//<dC«]'’  times  the  plate 
voltage  on  the  first  tube.  Using  g 
for  the  transconductance  of  the 
first  tube,  its  plate  voltage  is 


Hard  or  soft  worms,  lead  screws,  etc. 
ground  to  your  exaa  specifications  in 
small  lots  or  production  runs.  We  in¬ 
vite  you  to  submit  your  prints  for 
quotation  without  obligadon. 


DYNAMIC 

wme  WOUND  REStSTOItS 


times  the  input  voltage.  The  gain 
G  is  therefore  given  by 

P  _ i/RiRt _ 

R,  +  Rt  +  l/juC„  ’ 

SO  that  the  low-frequency  3-db 


g,-nwc, 


FIG.  1 — RMlataiic»-coiipl«d  circuit  and 
•quiTolnnl 
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measures  fractions  of  ONE  MICROSECOND! 


CALIBRATED 


0^' 


The  precision  sweep  delays  of  the  Ou  Mont  Types 
280-A  and  2S6-D  Cathode-ray  Oscillographs  provide 
for  the  accurate  measurement  of  smoll  time  intervals 


'provides  DIRECT  READINGS  in  Du  Mont  precision 
V  cathode-ray  oscillographs  ‘ 


TYPE  256-D 


^  Th«  IVpe  256-D  is  dssigned  as  a 
highly  prscisa  timo-measuring  ds- 
▼ice.  Ils  versatilily  serves  many  of 
the  general-purpose  functions  in  lab¬ 


oratory  work. 

The  calibrated  sweep  delay  of  the 
type  2S6-D  will  measure  time  inter¬ 
vals  up  to  1000  microseconds  with 
an  accuracy  of  ±0.1%  of  the  full- 
scale  ranges  of  100  usee,  or  1000  usee. 
With  both  delayed  and  undelayed 
sweeps,  a  movable  marker  in  the 
Type  2S6-D  will  indicate  that  portion 
of  the  sweep  which  is  expanded  on 
the  shorter  delayed  sweeps.  Delayed 
sweeps  are  of  4-,  10-,  and  25-micro¬ 
second  durations.  Undelayed 
sweeps  are  available  in  six  ranges 
from  4  to  4500  microseconds. 

Response  of  the  video  amplifier  of 
the  type  256-D  is  within  ±  1  db  at  20 
epe;  down  no  more  than  3  db  at  8 
megacycles,  no  more  than  6  db  at 


II  megacycles.  Sensitivity  is  0.7 
peak-to-pe^  volt  per  inch.  Pulse  re¬ 
sponse  is  such  that  a  rise  time  of 
0.01  microsecond  will  be  reproduced 
as  a  rise  time  of  0.04  microsecond  or 

M. 

Crystal-controlled  timing  markers 
are  provided  in  the  Type  256-D  for 
calibration  of  the  delay  circuit 
sweeps.  Both  delayed  and  unde¬ 
layed  sweeps  may  be  started  by  ex¬ 
ternal  trigger  pulses  of  eidier  polar-  ' 
ity  or  by  a  built-in  trigger  generator 
which  provides  1-microeecond  puls¬ 
es  of  either  polarity,  having  a  rise 
time  of  0.3  microsecond  and  ampli¬ 
tude  greater  than  100  volts.  Trigger 
repetition  rates  up  to  2000  P.P.S.  are 
usable. 


Oil  MDI^ 


^  High-voltage  operation,  high  sensitivity, 
and  a  10-megacycle  bandwidth  are  provided 
in  the  Type  280-A  along  with  the  calibrated 
sweep  delay,  versatile  time- base  synchronisa¬ 
tion,  and  sweep  durations  continuously  vari¬ 
able  from  one  to  15000  microseconds.  These 
and  many  other  precision  features  make  the 
Type  280-A  important  quantitative  equipment 
in  industrial  applications  where  detailed 
study  of  high-speed  phenomena  contributes 
to  the  evaluation  of  the  quality  and  design 
of  products. 

Supplementing  the  usual  sweep-control 
circuits  of  the  cathode-ray  oscillograph,  the 
Type  280-A  also  contains  a  specialized  video 
synchronizer  unit.  Used  in  conjunction  with 
the  calibrated  sweep  delay,  it  will  select  and 
display  any  line  or  fraction  of  a  line  of  the 
standard  RTMA  television  signal. 


PfeoM  oddren  od  isqeine*  ceaesrsMg  these  preciwoe  cetheds  ray  esridegraphi  t«> 


rMTuais 


Typ9  SXF*  higli  MMitivity  Calhod^-ny 
T^b». 

l&-ai*g*crcl«  Vkl*o  Aapliitor. 

ftMpooM-A.Ol  |M*c.  rlM  lim» 
product  M  •  rit«  tin*  ol  0.84  pMC. 
or  loM. 

Vldoo  Sirachronisor  UoU  -  FtokI  oad 
Uno  Mloclor  lor  •  tlvdY  of  ooy  pot- 
tioa  of  tko  coaipooito  lolorloioa  ug* 
Ml. 

Swoop  Colibrotteo  —  It-.  I-.  OJ-nhlcro- 
•ocood  inlorrols. 

CaUbrotod  Swoop  DoUr  lUo^oo-ltO 
psoc..  IMS  jiooc.;  Accuracy  ±:t.l% 
tuU  acalo. 

lalormal  Triggor  Goaorator  •  ISO  to  2500 
cpo.;  caa  bo  ayackroaiaod  lo  oxlor- 
aal  aigaalt  from  ISO  cpo.  to  50.000 
cpa.  Swoop  Bkay  bo  triggorod  oxlor- 
sally. 

Output  Trlggor~t  or  15  paoe.  dolay 
with  roapoct  to  calibratod  dolayr  50 
volla  poaitioo;  rlao  tlaio.  04  micro- 
aocoa^  or  looa. 

Output  Toat  Oulao-variablo  to  20  voUa 
pooitioo;  durutioa.  1  paoc.;  riao  tiaM. 
loaa  tbaa  041  paoc.;  SS-uaoc.  dolay 
with  roapoct  to  Iho  atari  ol  Ibo  eatt- 
bratod  dolay. 
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PREaSION-BUILT  BY 

ECLIPSE-PIONEER 

GUARANTEED  ACCURACY  TO  WITHIN  15 
MINUTES  ON  ALL  PRODUGION  UNITS 


For  more  than  17  years  Eclipse-Pioneer  has  been  a  leader  in 
the  development  of  high  precision  synchros  for  aircraft,  marine 
and  industrial  applications.  Today,  thanks  to  this  long  experi¬ 
ence  and  specialization,  Eclipse-Pioneer  Autosyn*  Synchros 
give  you  a  guaranteed  accuracy  of  15  minutes  (maximum)  on 
all  individual  AY  200  type  400  cycle  transmitters,  differential 
generators,  control  transformers  and  resolvers.  Furthermore, 
this  phenomenal  accuracy  applies  to  all  production  units  in  this 
series.  Where  special  applications  are  involved,  Eclipse- 
Pioneer  will  supply  Autosyn  Synchros  with  an  even  finer 
degree  of  accuracy.  And  remember,  when  you  buy  from  Eclipse- 
Pioneer,  this  high  precision  is  yours  at  the  lowest  possible  cost. 

*tfC.  TtAM  Mm  KHOIK  AVUTIOM  COtPMATMN  LOOK  FOt  TM  PIONEER  MAIK  CT  OMALITT 


■tt.  SJ.  PAT.  OFT. 


Typical  Parformance  Charactaristicc  for  one  AY-201-3 
Autosyn  Synchro  when  transmitting  to: 


On*  Conlrol 
Tronsfonn*r 

Two  Control 
Trontlormort 

Tliroo  Control 
Tronsformtrt 

26-volt$,  Single  phase 
400  cycles  per  second 
105  milliamperes 

0.90  watts 

85-bj240  ohms 

26-volts,  single-phase 
400  cycles  per  second 
130  milliamperes 

1.4  watts 

80-bjl80  ohms 

26-volts,single-phase 
400  cycles  per  second 
155  milliamperes 

1.9  watts 
77-bjl49ohms 

18.0  votts 

30  millivolts 

315  millivolts /degree 

15.5  volts 

20  millivolts 

270  millivolts,  degree 

13.3  volts 

20  millivolts 

230  millivolts, degree 

18.5  degrees 

24.5  degrees 

28.0  degrees 

0.5  degrees 

0.5  degrees 

0.5  degrees 

INPUT 

Voltage 
Frequency 
Current 
Power 
Impedance 
OUTPUT 
Voltage  max. 

(rotor  output) 

Voltage  at  null 
Sensitivity 
Voltage 
phase  shift 
System  accuracy 
(max.  possible 
spread) 

Other  f-P  precislM  CMnpMMiiti  far  serve  wecheeltei  end  cempetieg  neipenet: 
Serve  meters  onrl  systems  s  rate  genereters  s  gyres  •  stebili- 
zcrtien  equipment  s  twMne  pewer  supplies  •  remeta  indlceting- 
trensmilting  systems  end  special  purpese  alactran  tubas. 

For  detailed  itdormation,  write  to  Dept.  C 

ECLIPSE-PIONEER  DIVISION  of 

TETERBORO,  NEW  JERSEY 

fspsil  Seles;  Sendis  liUameHenel  DIvIsleii,  73  FifNi  Avenue,  New  YevS  1 1,  N.  Y. 
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point  is 

-  2ir/,  -  1/(B,  -t-  B,)(L. 

At  medium  frequencies,  all  three 
capacitors  are  considered  to  have 
negligible  reactances  compared 
with  Ri  and  R,  and  the  effective 
network  is  just  Ri  and  Rt  in  paral¬ 
lel.  In  this  frequency  range,  the 
gain  is  a  maximum  and  has  no 
frequency  variation. 

Finally,  at  high  frequencies,  C« 
is  considered  equivalent  to  a  short 
circuit,  so  that  the  network  reduces 
to  the  parallel  combination  of  the 
other  elements.  This  network  has 
a  falling  characteristic  with  the 
3-db  point  at 

««  ”  2y/r  ”  (pi  -I-  gt)  /  (Cl  -1-  Cl) 

where  the  conductances  of  R,  and  Rt 
are  g,  and  g,  respectively. 

We  now  show  that  a  straight¬ 
forward  analysis  of  the  network  of 
Fig.  lA  leads  to  the  result  that  it  is 
exactly  equivalent  to  a  shunt  com¬ 
bination  of  R,  L  and  C. 

Our  problem  is  to  compute  G  = 
Vt/e  for  the  admittance  network  of 
Fig.  IB.  The  result  is 
G  -  v,/e  - 

_ _ —  jgtoCm 

Igi  i«(Ci  -I-  Cw)l  [gi  -|-  ju(Ci  -b  Cw)]  -|-  idCm* 

(^•-bC.C.) 

! 

'  wCw 

I  We  observe  that  if  the  coupling 

!  network  were  of  the  form  shown  in 

I  Fig.  1C,  we  would  have 

! 


\/R  -|-  j«C  —  j/ ceL 

It  follows  that  both  networks  will 
have  exactly  the  same  gain  charac¬ 
teristic  if  we  put 

ZT  _  I  _  glCl  -f-  PfCl  ,  , 

- +  +  ^ 

=  gi  -b  gi 

L  - 

PiPi 

C  -  -b  Cl  -b  C,  S  Cl  -b  c. 

The  gain  characteristic  is  there¬ 
fore  the  same  as  that  of  a  single- 
tuned  circuit  resonant  at  /,  where 


V 


Ml 


C.  (Cl  -f  CO 


(ceetieutd  oe  p  IM] 


196 


« 


THE  TOWER  OF 


Superior  construction  footuros  give  LOW  COST 
Voo«D-X  soctionoi  towers  the  highest  safety 
factor  of  ony  tower  in  its  price  class. 

If  you  have  an  elevated  installation  problem,  absolute  per* 
manency  of  your  installation  is  assured  when  you  use  a 
VEE-D-X  sectional  tower.  Strength  is  a  major  factor.  Don’t 
take  chances  with  structural  failure.  Be  sure  with  VEE-D-X! 

#  Ru^^edf  all-welded  construction  diagonally  laced 
with  angle  iron  tor  maximum  rigidity. 

#  Can  be  erected  on  ground  or  on  Hat  or  H||||||||| 
peaked  root. 

#  Patented  plate  spaced  at  two  toot  inter- 
vals  prevents  twisting  and  ailords  rigid- 
ity  tound  in  no  other  tower. 

#  Sa/e  and  easy  to  climb.  H||||H| 

#  Completely  galvanized,  light  weight 
tubular  steel ...  20  it.  section  72  lbs. 

FRE^ASSEMBLBD 

for  fast,  inexpensive  instal/ot/on 

VEE-D-X  towers  are  designed  for  use  at  any 
height  from  10  to  140  feet.  They  are  self-support- 
ing  up  to  20  feet  and,  where  space  is  limited, 
aemi-guyed*  type  installations  may  be  used  at  30, 

40,  and  50  foot  heights.  Sketch  at  right  shows  the  ^H^B 
bade  parts  and  necessary  accessories  for  a  com-  Jj|P|P|| 
plete  installation.  Three  types  of  top  mount  are 
available.  VEE-D-X  towers  may  be  ordered  in 
separate  units  or  as  a  complete  package  for  a 
specific  height.  (Either  guyed  or  semi -guyed.) 

Write  the  LaPointe-Plascomold  Corporation  of 
Unionville,  Conn,  for  complete  information. 

aSemi-fuyed  tower*  employ  one  set  of  (uy  cablet  attached 
at  a  heicht  of  10  ft.  up  the  tower  and  anchored  at  a 
6  ft .  radius  from  the  bM. 


IDEAL  FOR 

COMMUNICATIONS 
MICROWAVE 
TELEVISION 
LIGHTING 


VEEM 


BUILDERS  OF  THE  WORLD'S  MOST  POWERFUL  ANTENNAS 
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The  Q  and  bandwidth  A/  are 


lU  If  You  can  afford  a 
High  Vacuum  Furnace 


Q  -  uJiC  ^ 


Q  C,  +  C, 

To  find  the  3-db  points,  we  recall 
that  Au>  =  (It,  —  <i>,  and  (i>.*  = 
Solving  for  u>,  and  <i>, 


«i  =•  —  (A<i)/2)  +  V  (Au/2)*  +  <!),’ 

For  the  two  limiting  cases, 

Au/2cd.  >  >  1  and  Au/2u.  <  <1,  we  get 


error 


Versatile 
Unit  lets 
you  melt^ 
pour,  heat 
treat,  degas 


At  last  there  is  now  available  a  single  furnace 

that  does  away  with  the  need  to  purchase  equipment  for  each  phase  of  your  high- 
vacuum,  high -temperature  work.  Because  of  its  modest  price,  it  will  fidl  within  the 
budget  of  most  laboratories. 

With  this  new  furnace  you  can  melt  and  solidify  ^  melt  and  pour  —  add  to  the 
melt  —  stir  — look  into  the  hot  zone  —  measure  hot  zone  temperatures  —  introduce 
controlled  atmospheres  —  degas  —  heat  treat.  It  s  a  complete,  versatile  unit,  capable 
of  handling  the  widest  variety  of  metallurgical  research  work.  Write  today.' 


•  ConsMDC  temperature  cone  6*  a  2^”  dia. 

•  Power  supplied  directly  from  maios  to 
specially-designed  variable  auto 
transformer  which  is  an  integral  part 
of  unit. 

•  Either  manual  or  automatic  temperature 
control  or  both. 

•  Thermocouple  vacuum  gage  is  standard 
equipment.  Other  gages  are  available. 

•  Furnished  complete  with  vacuum  system, 
controls  and  gages  including  ammeter, 
volt-meter  and  temperature  indicator. 


•  Ultimate  vacuum  of  less  than 
5x  mm.  Hg. 

•  Working  temperatures  up  to  2000^  C. 

•  Temperature  controllable  within  ±  5^  C. 

•  Hot  zone  reaches  temperature  within 
one  minute. 

•  No  refractories  used  in  hot  zone. 

•  4"  purifying  type  diffusion  pump  insures 
high  capacity  for  out-gassing. 

•  Utilizes  single  turn  low  voltage 
resistance  element  of  either  tungsten 
or  molybdenum  8"  x  2^'  dia. 


Or,  since  >  >  1  in  the  cases  of 

2ufo 

interest  to  us. 


C,  +  C, 

These  results  justify  the  usual 
approximate  analysis  for  the  case 

For  the  opposite  extreme,  C« 
<<  ^  we  get 


INDUSTRIAL  RESEARCH  •  PROCESS  DEVELOPMENT 
HI6H  VACUUM  EN6INEERIN0  AND  EQUIPMENT 


National  Research  Corporation 

Seventy  Memorial  Drive,  Cambridge,  Massachuietts 

tn  the  United  Kingdom-  BtlTISn  AMEtlCAN  RESEAICH.  ITD^  London  S.  W.  7  — Wishow,  lonarkthira 


(CoatiNMtd  on  p  200) 
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G-E  OSCILLOGRAPH  AIDS  IN  STUDIES 
OF  BEACH  AND  OCEAN  FLOOR  EROSION 


The  General  Electric  Type  PM-10-C3 
oacillograph  U  playing  an  important  part  in 
the  extenrive  studies  of  beach  and  ocean 
floor  erosion  now  being  made  at  La  Jolla, 
California,  by  the  Scripps  Institute  of 
Oceanography,  part  of  the  Graduate  School 
of  the  University  of  California,  in  co-opera¬ 
tion  with  the  Army  Corps  of  Engineers. 
The  purpose  of  the  studies  is  to  find  ways 
to  minimize  the  serious  harbor  damage  often 
caused  by  the  action  of  waves. 

Using  a  unique  double  strain  gage  pick-up 
and  special  signal  generators  and  amplifiers, 
all  designed  and  built  by  Scripps  personnel, 
the  velocities  of  the  waves  are  measured  in 
two  directions  and  the  results  recorded  on 
photographic  film  by  the  Type  PM-10-C3 
oscillograph. 

The  oacillograph  itself  is  located  in  the 
laboratory  while  the  gage  unit  lies  on  the 
ocean  floor  more  than  half  a  mile  away. 
Interconnecting  cables  relay  the  delicate 
signals. 

Mr.  James  Snodgrass  (shown  at  right), 
technical  director,  says  “the  wide  frequency 


New  Pacific  Evenness  Tester 
Uses  Photoelectric  Recorder 

A  new  testing  instrument  developed  by 
the  Pacific  Mills  Worsted  Division  at 
Lawrence,  Massachusetts,  measures  quickly 
and  accurately  the  evenness  and  weight  of 
textile  strands.  Known  as  the  “Pacific 
Evenness  Tester”  and  using  a  G-E  photo¬ 
electric  recorder,  it  largely  eliminates  the 
need  for  visual  inspection  of  finished  cloth, 
always  a  tedious  and  costly  process. 

The  sensitivity  of  the  system  is  indicated 
by  the  fact  that  a  .002-inch  deviation  in 
strand  thickness  can  represent  full-scale 
deflection  of  the  recorder. 

The  “Pacific  Evenness  Tester”  is  a  tre¬ 
mendous  step  forward  in  the  field  of  textile 
quality  control.  And  it  is  one  more  proof  of 
the  versatility  of  the  G-E  photoelectric 
recorder.  R.  C.  Wilkie  (shown  above). 
Manager  of  the  Worsted  Division’s  Engi¬ 
neering  Research  Department  and  designer 
of  the  new  tester,  says,  “With  its  sustained 
accuracy,  fast  response,  and  high-sensitivity, 
the  G-E  photoelectric  recorder  is  ideal  for 


response  and  high  sensitivity  of  the  Type 
PM-10-C3  oscillograph,  together  with  its 
adjustable  resistances  and  hign-speed  cam¬ 
era  control,  make  it  particularly  suitable 
for  this  application.” 


Magnets  Balanced  Quickly 
With  Indicating  Fluxmeter 


Wilfred  O.  White  and  Sons,  Inc.,  of  Bos¬ 
ton,  Massachusetts,  manufacturers  of  the 
famous  ConsteUalion  spherical  compass  and 
other  navigational  instruments  and  associ¬ 
ated  equipment,  are  now  using  a  General 
Electric  indicating  fluxmeter  for  checking 
the  flux-density  balance  of  permanent  mag¬ 
nets  used  in  their  complete  range  of  com¬ 
passes. 

The  raw  magnets  are  inserted  in  holes  in 
a  testing  panel  connected  to  the  fluxmeter 
and  especially  designed  for  this  application. 
'The  fluxmeter  gives  an  immediate  and  accu-  p 
rate  indication  of  their  comparative  strength.  | 
If  one  magnet  is  too  strong,  it  is  inserted  | 
into  the  “demagnetizer,”  another  hole  in  the  | 
panel.  The  process  is  repeated  until  the  | 
desired  balance  is  obtained.  I 

With  this  system,  the  flux  densities  of  the  | 
magnets  can  be  brought  to  within  10  per-  j 
cent  of  each  other,  a  high  degree  of  balance  J 
for  magnets  of  this  type.  I 


this  application. 


In  Hm  labafotsrins  af  tbs  E.  Fsrbsrt  Schnrn- 
dnrfsr  Campany,  Clavaland,  Ohia,  spacialisH 
In  paints  far  Industrial  praducts,  tha  Zabn  vis* 
casimatar  is  vsad  os  ana  aiaont  far  niaintoininp 
unifanalty  and  quality  af  llnishad  praduct. 
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NAME _ _ 

COMPANY . 

STREET  _ 

4 


MODll  200-B 

0-325V  D.  C.  at  125  MA. 


Output  Voltoqe 

0  325v  D  C  at  125  Mo.  requiated 
6.3v  A  C  at  6  Amps,  unreguloted' 
Regulotion  Withm  I  */•  from  20-325  V 
Mhirt  10  millivolts  ot  full  load 
(T  500v  D  C 
0  150  Mo  D.C. 

Neqotive  side  of  high  voltage  grounded 


Metet 


PEGULATED  D.C. 

UP  TO  MOO  VOLTS  AT  SOO  ML  A. 


(CMtinMd) 


P'®**  flotation, 

on.  fnoo  , 
of  t05  ®.  Ex' 
»hi*  chong«- 


— - »0PP''*‘ 

or*  toot  P®'r*^alv,\opin*nt  « 

noolicoti®''*  ^  .  .  output  voitc 

LI  pt®''’*** „VSu  ^ 


It  is  easily  seen  that  the  equiva¬ 
lent  circuit  is  characterized  by  an 
inherently  low  Q.  Indeed,  since  the 
original  circuit  of  Fig.  lA  is 
aperiodic,  the  equivalent  circuit  of 
Fig.  1C  must  have  Q<i.  In  prac¬ 
tice,  Q  is  much  smaller  than  i.  For 
a  100-cps  to  10*-cps  bandwidth,  for 
example,  Q  sV10*/10*  =  0.01. 

Since  this  analysis  shows  that  the 
circuit  is  exactly  equivalent  in  its 
gain  characteristic  to  a  single- 
tuned  circuit,  it  suggests  the  feasi¬ 
bility  of  combining  this  circuit  with 
others  in  cases  where  an  extremely 
low  Q  is  required.  The  point  of 
view  taken  here  also  suggests  that 
several  of  these  circuits  might  be 
stagger-tuned  to  produce  a  wide¬ 
band  video  amplifier  without  addi¬ 
tional  compensation.  However, 
since  Q<i,  this  circuit  could  only 
be  used  as  the  center  stage  of  an 
odd  number  of  stagger-tuned 
circuits. 


New  Accuracy  in  Speed-of- 
Light  Measurements 

The  speed  op  light  has  been 
measured  with  an  accuracy  of 
0.0002  percent  by  a  special  micro- 
wave  system  at  Stanford  Univer¬ 
sity.  The  new  figure  of  186,280.0 
miles  per  second  is  believed  to  be 
10  to  20  times  more  accurate  than 
the  previously-accepted  value  of 
186,272  which  was  drawn  from 


yOl'09* 


voltoS* 


Detailed  information  on  any  or  oil  of  the  instruments 
above  will  be  sent  upon  request.  Price  and  delivery 
information  will  oiso  be  forworded  at  the  time  of  your 
request.  Send  for  Cotoloq  ‘'A"~there  is  no  obligotion. 


!  ELECTRONIC  MEASUREMENTS  COMPANY 


N»w  jTssy 


Accural*  iii*asui*in*nl*  o<  raionant  ira- 
quancy  oi  mlcrowar*  corlty  permit 
dclarminatioii  oi  th*  ip**d  oi  Uqht  with 
0.0002-p*rc*nt  accuracy 


REGUIATED  SOWER  SURPIIES  -  VACUUM  TUSE  VOITMETERS  -  SIGNAl  GENERATORS 
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Do  you  remember? 

Old  hands  in  the  electronics  field  will  recognize  some  familiar  items  in  the 
selection  above.  They  are  typical  of  the  many  components  and  assemblies  we 
supplied  for  use  by  the  Services  from  1940-45.  We  also  illustrate  several  new 
parts,  representative  of  our  current  protluction. 

With  the  present  expansion  of  military  procurement,  we  stand  ready  as 
before  to  supply  the  all-important  components  promptly  .  .  .  and  in  quantity. 
Just  let  us  know  your  needs. 


The  rCINITE  CO. 

Scu'tonville  60,  Mass. 

Division  of  United-Carr  Fastener  0)rp. 


{Hpmrlmllmtm  Im 

BLKt'TRIC'AI.  ANNB.MBLIBS, 
■  ARID  AKB  AUTOMOTIVB 
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mM  pratct.  prevM  H 
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Sanbom  Amplifier  Recorders  are  being 
found  outstandingly  useful  in  a  wide 
variety  of  industrial  recording  applications. 
Records  arc  produced  directly,  and  continu¬ 
ously,  by  heated  stylus  on  plastic  coated 
record  paper  (Pennapaper),  are  in  true  reo- 
tangular  coordinates,  and  are  sharp,  clear, 
and  permanent.  Elimination  of  the  ink  flow 
type  of  recording  permits  the  use  of  these 
recorders  in  any  position  and  at  any  angle. 
The  writing  arm  (or  arms)  is  driven  by  a 
D’Arsonval  moving  coil  galvanometer  with 
an  extremely  high  torque  movement  (200,000 
dyne  cms  per  cm  deflection). 


Th«  tingle  channel  Model  128  is  a 

vacuum  tube  recording  voltmeter  capable  of 
reproducing  electrical  phenomena  from  the 
order  of  a  few  millivolts  to  more  than  200 
volts.  Standard  paper  speed  is  25  mm /sec. 
Slower  speeds  of  10,  5,  and  2.5  mm/sec.  are 
available.  A  variety  of  interchangeable  ampli¬ 
fiers  is  available. 


Tho  muHi-channel  Model  67  provides 
for  the  simultaneous  registration  of  up  to 
four  input  phenomena  on  one  record  using, 
in  a  multiple  system,  the  same  principles  and 
methods  as  the  si^ngle  channel  Model  128. 

In  addition,  this  vertically  mounted,  metal 
cased  amplifier-recorder  provides  a  choice  of 
eight  p>aper  speeds:  50,  25,  10,  5,  2.5,  1.0,  0.5 
and  0.25  mm /sec.,  and  further  provides  for 
the  use  of  4-,  2-,  or  1 -channel  recording 
paper.  Complete  versatility  of  recording  is 
offered  in  this  unit  by  means  of  interchange¬ 
able  amplifiers  which  permit  the  registration 
of  stresses,  strains,  velocities,  etc.,  along  with 
the  usual  D.C.  or  A.C.  phenomena. 


The  recorder  and  amplifier  units 
of  which  the  above  models  are  com¬ 
prised  are  also  available  separately . 


Ptr  ctmpUu  csUkt 
thimt  tailts  •/  m- 
stsnts,  sixes  mnd 
wtisils,  iUsstrs- 
titms,  stsertsl  elt- 
seriplies,  and 
prices,  address: 


I  THE  ELECTRON  ART  (c»iitiini»d) 

averages  computed  by  many  work¬ 
ers  during  the  past  26  years. 

The  basis  of  the  measuring  sys¬ 
tem  is  a  microwave  cavity  whose  di¬ 
mensions  are  known  down  to  the 
I  millionth  part  of  an  inch.  These 
;  accurate  dimensions,  and  an  accu¬ 
rate  measurement  of  the  resonant 
frequency  of  the  cavity,  allow  cal¬ 
culation  of  the  speed  with  which 
radio  waves,  and  thus  light  waves, 
travel. 

To  allow  the  extremely  accurate 
determination  of  cavity  dimensions, 
contour  maps  of  the  covers  of  the 
cavity  were  made  to  allow  mathe¬ 
matical  calculation  of  any  devia¬ 
tions  that  might  occur.  Spacer 
rods,  which  hold  the  cover  in  place, 
are  measured  with  an  accuracy  that 
permits  calculation  of  their  di¬ 
mension  changes,  down  to  the  ten- 
thousandth  of  an  inch,  when  com¬ 
pressed  by  the  weight  of  the  disc 
cover.  The  rods  themselves  had  to 
be  equal  within  a  few  millionths  of 
an  inch.  The  temperature  of  the 
room  in  which  the  measurements 
are  made  is  held  to  within  0.01 
degree  C. 

The  development  work  on  the 
new  sytem  took  five  years.  The 
actual  measurement  process  is  rela¬ 
tively  simple,  once  the  equipment 
is  set  up.  The  photograph  shows 
Edw'ard  Ginzton  and  Arthur  W. 

'  Homig  positioning  the  equipment 
to  measure  the  inside  dimensions  of 
'  the  microwave  cavity. 

Ratio  and  Product  Control 
I  By  Shield-Grid  Thyratrons 

I  By  Charles  F.  Shyzes 

Yale  University 

!  yeu?  Haven,  Connecticut 

i 

1  In  many  instances  of  process  con- 
I  trol,  it  is  desirable  to  actuate  a 
i  relay  or  to  trigger  an  indicating 
I  circuit  whenever  the  ratio  of  two 
I  quantities  deviates  from  a  preset 
^  value.  In  other  instances  it  may  be 
desirable  to  maintain  the  product 
of  two  quantities  constant  and  to 
obtain  an  indication  if  a  certain 
.  limit  has  been  exceeded.  These 
I  results  are  readily  obtained  through 
I  the  use  of  a  shield-grid  thyratron. 
I  The  2D21  thyratron  has  been  chosen 
in  the  following  investigation  since 
its  miniature  design  and  relatively 
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rtAOl  MARK 


Resistors  of  this  type  are  readily  a.  Type  of  apparattis  in  which  resistors  are  to  be  used, 

made  to  meet  exaa  specifica-  Method  of  mounting  and  space  limitations. 

tions.  Working  samples  we  Normal  operating  voltage  and  peak  voltage  if  available. 

available  when  necessary.  To  .  „  •  j  •  j  r  .  •  .  i. 

be  sure  of  receiving  resistors  <*•  and  inductance  of  the  circuit  if  available. 

made  to  correa  specifications,  ••  Ohmic  resistance  of  the  resistor  and  allowable  plus  or  minus  tolerance. 

the  following  information  f.  Maximum  voltage  applied  continuously  or  intermittently. 

should  be  furnished:  Duration  of  load  and  elapse  of  time  between  applications. 

Furnishing  these  data  will  also  avoid  unnecessary  delay  and  confusion. 


For  Negative  Resistance-Voffage  Characteristics 


Responding  instantly  to  voltage  changes, 
GLOBAR  typie  BNR  Silicon  Carbide  Resist¬ 
ors  provide  increased  resistance  as  a  poten¬ 
tial  IS  decreased.  Conversely,  as  a  potential 
is  applied,  resistance  decreases.  These  re¬ 
sistors  are  what  is  commonly  referred  to  as 
voltage  sensitive.  They  are  used  to  dampien 
the  enca  of  transient  voltages  and  provide 
instant  proteaion  for  electrical  circuits. 


GLOBAR 


TYPE  BNR  RESISTORS 


Bulletin  GR2  contains 
useful  engineering  data 
on  GLOBAK  BNR  Ce- 
tamic  Resistors.  Copies 
will  be  supplied  imme¬ 
diately  upon  request. 
Write  Dept.  V-U,  The 
Carborundum  Com¬ 
pany,  GLOBAS  Division, 
Niaitara  Falls.  N.  Y. 


Typical  applications  where  these  resistors  operate  successfully  include: 


1  Small  motors  to  prevent  arcing  4  Voltage  control  circuits  i 

*  of  governor  contact  pioints.  ^  elcaronic  devices. 


a%  Stabilizing  rectifier  circuits  by 
•“  limiting  pieak  voltages. 


M  Proteaion  of  solenoids  in 
**  direa  current  circuits. 


GLOBAR  Ceramic  Resistors 


BY  CARBORUNDUM 


"Carhorundum"  and"GMar”  art  registered  tradensarks  which  indicate  snanufactstrt  hj  The  Carhontndum  Company,  Niagara,  Falls,  N.  Y- 
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THE  ELECTRON  ART  (cMtimMd) 

large  current  carrying  captuity 
( 100  ma  continuously)  make  it  par¬ 
ticularly  suitable  for  compactly 
built  control  devices. 


Ratio  LAmiting 

The  charEu;teristic  curves  of  the 
tube  under  consideration  are  shown 
in  Fig.  1.  In  the  region  above  each 
curve  the  tube  conducts,  and  below 
each  curve  it  remains  cut  off. 

For  a  plate  voltage  of  300  volts, 
the  characteristic  consists  of  three 
nearly  straight  lines,  marked  a,  b 
and  c.  Line  a  has  a  small  slope 
(  =  —0.25)  while  line  b  has  a 
fairly  steep  slope  (=  —7.65).  Line 
c  merges  into  line  6,  and  has  a 
somewhat  .steeper  slope  than  the 
latter. 

If  it  is  desirable  to  obtain  an 
indication  that  the  ratio  \E,/\E, 
has  exceeded  a  certain  value,  a 
static  operating  point  P  may  be 
chosen  (by  proper  biasing).  Then, 
if  operation  takes  place  along  line 
b,  that  is  if  \E,  is  positive  and 
is  negative,  the  tube  will  fire  if  the 
ratio  ^E,/1E.  has  exceeded  the 
value  7.65.  Other  ratios  are  readily 
available  through  the  use  of  attenu¬ 
ators  (or  amplifiers)  for  the  orig¬ 
inal  signals  from  which  AE,  and 
AE,  are  obtained. 

If  less  than  optimum  accuracy  is 
permissible,  the  range  of  operation 
can  be  greatly  extended  by  replac¬ 
ing  lines  b  and  c  by  a  single  line  of 
average  slope.  This  will  allow  A^, 
to  swing  over  more  than  40  volts. 


SOLDER 


m  ^  Speeds  Soldering  Operations 
J  on  the  Production  Line 

Mony  monufacturen  in  the  radio,  electronic,  ond  televiiion  industries  do 
not  gaze  into  a  crystal  ball  to  discover  why  tt«ir  soldering  operations  show 
0  15%  increase  in  speed.  They  know,  GLASER  LECTRON  ROSIN  CORE 
SOLDER,  made  with  an  exclusive  activated  rosin  flux,  is  the  reoson  for  this 
speed-up  in  production. 

GLASER  LECTRON  ROSIN  CORE  SOLDER  bonds  copper  ond  brass  perfectly  and 
permonently — yet  is  non-corrosive  and  non-conductive.  Superior  to  ony  other 
activated  rosin  core  solder  mode. 

Profit  from  the  experience  of  the  mony  economy  minded  monufocturers.  Speed 
up  work  on  your  pr^uction  line — insist  on  a  proven  leader,  GLASER  LECTRON 
ROSIN  CORE  SOLDER. 

— GLASER  PLASTIC  ROSIN  CORE  SOLDER  koi  oeined  e  well  it- 

A  served  leodenli:D  in  tke  ■•sdestry  becovse  of  its  Isionest  steoderd  of 

- -  quolitv  BoHi  GLASER  LECTRON  ROSIN  CORE  end  GLASER  PLASTIC 

Qcl?’  ROSIN  CORE  SOLDERS  ore  mode  of  the  purest  virgin  tin,  leod  end 
perfect  flux  end  ore  ovoiloble  in  any  tin-lead  alloy  ond  srire  gouge. 

OTHER  GLASER  PRODUCTS 
G'oser  Solder  Preforms,  Glaser  Bor,  Ingot  or  Solid 
W're  Solder.  G'oser  Fluxes  for  every  purpose. 

Our  ingirntring  Dtparimtni  will  gladly  mtaM  you  wHh 
any  soldering  or  flux  proMom,  without  obligaiion. 

GLASER  LEAD  CO.  INC. 

21-SI  WVCKOFF  AVENUE  BROOKLYN  27,  N.  Y. 


Fig.  1 — ChaTOctorigttee  of  a  2D2I  Ihy- 
rotron.  wHh  d<  on  the  plate.  For  ratio 
control  Iho  etatle  oporotfasg  point  is 
chosen  at  P,  Qu  Os  or  Qi.  whichever 
the  problem  demands.  For  product  con¬ 
trol  operating  point  Is  set  ot  R  or  S 


RENDERING  DEPENDABLE  SERVICE  TO  AMERICAN  INDUSTRIES  SINCE  1922 
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frequency  measurements 


T;:,  mnwM 


wiDf  raiQUINCY  RANOf  —  Pulses  0  to  I  megacycle 

—  sine  waves  from  10  cps  to  1  me. 

iXTREMElY  HIGH  ACCURACY— 0.001%  from  0  to  1 
megacycle. 

VERSATILITY — Frequency  measurements,  time  inter¬ 
vals,  frequency  ratios,  high  speed  counting,  rpm 
measurements,  and  a  secondary  frequency  standard 

—  all  in  one  instrument 

RAPID  MEASUREMENT —  No  adjustments  or  interpola¬ 
tions —  only  a  few  seconds  for  a  complete 
measurement 

DIRECT  DECUNAL  READING  —  Frequency  or  time  dis¬ 
played  on  six  Potter  Counter  Decades  using  the 
1-2-4-8  large  neon  glow  lamp  decimal  indication. 
Readable  even  under  high  ambient  illuminatioa 


AUTOMATK  OR  MANUAL  RECYCUNO — The  counter 
will  retain  the  measurement  until  reset  or  will 
automatically  recycle  after  displaying  the  measure¬ 
ment  for  a  selected  time. 

NO  ADJUSTMENT — Stable  decade  counter  frequency 
dividers,  rather  than  multivibrators  are  used  to 
establish  the  precise  time  base. 

DEPENDARIE  —  The  exclusive  four-lamp  Potter  dec¬ 
ades  provide  a  direct  on-off  indication  of  the 
counter  stages  without  the  complexity  and  unreli¬ 
ability  of  a  readout  matrix.  An  associated  glow 
lamp  for  each  tube  in  the  counting  and  dividing 
circuits  simplifies  tube  servicing. 

PERMANENT  RECORD— Other  versions  of  the  Fre¬ 
quency  Time  Counter  can  be  supplied  with  high 
speed  recording  devices. 


POTTER  INSTRUMENT  COMPANY 

INCORPORATED 

115  CUTTER  MILL  RD..  GREAT  NECK,  NEW  YORK 
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Now,  the  Potter  Instrument  Company  offers  all-in-one  equipment,  the  fea¬ 
tures  heretofore  available  only  in  separate  counting  systems.  Two  complete 
counting  channels,  a  100  kc  crystal  oscillator  time  base  and  unique  gating 
circuits  are  combined  to  provide  the  new  FREQUENCY-TIME  COUNTER. 


rCATURCS 


nrnilFNrV  UFACIIDFUFMTC  O  to  1  me  range  by  counting  cycles  per  pre-selected  time  or  by 

rKcUUcNLT  MUuUKcMcnlj  meosoring  time  per  pre-selected  count.  Accuracy  0.001  %  minimum. 


TIME  INTERVAL  MEASUREMENTS 
FREQUENa  RATIO  MEASUREMENTS 
SECONDARY  FREQUENa  STANDARD 


TOTAUZING  COUNTER 
DIREQ  RPM  READING  TACHOMETER 


m 


100  kc  crystal  oscillator  with  divided  frequencies  available  at  10, 
1  kc  and  1 00,  1 0.  1  cps. 


Six  decades,  pulses  0  to  1  me,  sine  wave  1 0  cps  to  1  me. 

Through  the  use  of  an  external  60  count  per  revolution  photoelectric 
disc  generator  on  accuracy  of  :i:  1  rpm  is  obtained. 


mi 


FREQUENCY  AND  TIME  MEASUREMENTS 
ACCURATELY. ...  CONVENIENTLY 


DIRECT  RPM  READINGTACHOMETER^p 


StCONOARY 


totalizing  counter 


FREQUENCY-TIME  COUNTER 


r  ~  1 


S^tm:  Bliley  •  ^  , 

Typ.Mc.9  Production.. 
Delivery  . . .  Duality! 

Three  qualifications  are  needed 
to  assure  performance  on  your  or¬ 
ders.  PRODUCTION  facilities 
.  .  .  keyed  to  your  DELIVERY 
dates  .  .  .  plus  rigid  QUALITY 
control.  These  factors  are  basic 
with  Bliley  .  .  .  top  choice  for 
20  years. 


BLILEY  ELECTRIC  COMPANY 
UNION  STATION  BUILDING 
ERIE,  PENNSYLVANIA 


THE  ELECTRON  ART  (costiaiml) 

with  a  corresponding  AS,  of  nearly 
6  volts. 

If  Qi  is  chosen  as  the  static  oper¬ 
ating  point  and  operation  takes 
place  along  line  a,  that  is,  again,  if 
AS,  is  positive  and  AS.  is  negative, 
the  tube  will  fire  if  the  ratio  of 
AS,/AS,  exceeds  the  value  0.25. 
Again,  other  ratios  are  readily 
available  through  the  use  of  attenu¬ 
ators  (or  amplifiers  for  the  signals 
from  which  AS,  and  AS.  are  ob¬ 
tained.  In  general,  point  P  and 
line-6  operation  are  preferable  if 
the  ratio  to  be  indicated  is  greater 
than  unity,  while  Q,  and  line-a 
operation  are  better  suitable  for 
ratios  of  less  than  unity. 

If  it  is  desirable  to  obtain  an  in¬ 
dication  that  the  ratio  AS,/AS.  has 
dropped  below  a  certain  value, 
point  P  and  line  a  operation  may  be 
chosen  (AS,  negative  and  AS.  posi¬ 
tive).  The  tube  will  then  fire  if 
AS,/AS.  drops  below  the  value 
0.25,  with  other  ratios  obtainable 
through  attenuators  or  amplifiers. 

If  point  Q,  and  line-6  operation 
are  chosen  (AS,  negative  and  AS. 
positive) ,  the  limiting  ratio  will  be 
7.65  and  the  tube  fires  if  the  signal 
ratio  is  less  than  this  value  with  ' 
other  ratios  becoming  available,  as 
before,  through  attenuators  or  : 
amplifiers.  If  less  than  optimum  i 
accuracy  is  permissible,  lines  6  and  | 
c  can  again  be  merged  and  their 
slopes  replaced  by  an  average  value,  i 
In  this  manner  the  operating  range 
is  greatly  extended.  For  ratios  be¬ 
low  unity,  operating  point  P  should  ' 
be  used,  while  for  ratios  above  | 
unity  operating  point  Q,  is  more  . 
suitable. 

Ratio  Limiting  Applieationt  I 
One  application  of  this  circuit  I 
might  be  to  indicate  whether  the  j 
percent  distortion  of  an  amplifier  I 
exceeds  a  certain  value.  Through 
the  use  of  two  such  circuits,  the  | 
ratio  of  two  quantities  can  be  kept 
within  close  limits;  in  this  case  | 
one  circuit  operates  when  the  ratio  I 
;  drops  below  the  preset  value,  the 
I  other  when  the  ratio  exceeds  it. 

I  Thus,  liquid  mixtures  of  two  com- 
I  ponents  may  be  accurately  con- 
'  trolled  by  automatically  adjusting 
the  flow  of  each  component  liquid, 
for  example. 

It  is  particularly  noteworthy  that 
the  response  of  the  tube  appears 


SELF-LOCKING  NUTS 
can't  work  loose, either 

FLEXLOCs  always  STAY 
LOCKED,  regardlessof  vibra¬ 
tion.  They're  one-piece,  all- 
metal,  have  nothing  to  lose 
or  forget.  Temperatures  to 
550°  F.  don't  bother  them, 
and  you  con  use  them  again 
and  again  with  no  appreci¬ 
able  loss  of  torque. 

Write  for  latest  bulletin  and 
free  samples. 


FlfXlOC  SWf-locking 
Not,  "rego/or"  type. 


-SPS- 

STANDARD  PRESSED  STEEL  CO. 
JBtKMTOWN  10,  PBENSYIVAMA 
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n»  RCA'rr^: 


...the  last  word  vxA 

RCA  WR-59B  Television  Sweep  Generator  RCA  WR-39B  Television  Calibrator 


What  H  doat— Provides  fsst  >nd  sccurmte  sweep  align¬ 
ment  and  trouble  shooting  of  TV  front  ends  . . .  sound 
and  picture  if  amplifiers  .  .  .  discriminators  and  ratio 
detectors  . . .  trap  circuits  . . .  video  amplifiers . . .  and 
if  amplifiers  in  FM  sets. 

What  it  features— Preset  switch  positions  for  TV 
channels  2  lo  1 3  ■  ■  ■  continuous  tu.ting  from  300  kc  to 
50  Me . . .  flat  output,  within  a  1.5  db  even 
at  maximum  sweep  width . . .  fundamental 
oscillator  output  on  all  TV  channels  .  .  .  ^  <u. 

filtered  beat-frequency-fundamental  out-  /  ^ 

put  on  if/vf  range  .  .  .  zero-voltage  refer-  /  ^  ■ 

ence  line  provided  by  return-trace  blank-  I 
ing  ,  . .  dual  piston  attenuator  with  maxi-  I  /^-  **1! 

mum  attenuation  ratio  of  20,000  to  1  . .  .  \  y  * 

continuously  variable  sweep  width  up  to 
1 0  Me  . . .  output  frequency-modulated  at 
the  fundamental  frequency  by  a  precision- 
type  vibrating  capacitor,  for  long  life  and  ’Scegs  fuittu 
good  linearity  .  .  .  balanced  rf  output  HT 

cable  terminated  in  300  ohms  .  .  .  fully 
shielded  circuits  and  filtered  power  line 
. . .  resistance-terminated  if/vf  output  cable. 

For  complala  dotails  ask  your  RCA  Test  Equipment 
Distributor  for  Bulletin  2F753. 


What  it  does— Provides  dual  markers  for  rf  picture 
and  sound  carriers . . .  provides  signals  for  peak  align¬ 
ment  of  stagger-tuned  if  amplifiers  .  ■ .  develops  verti¬ 
cal  bar  panern  for  horizontal  linearity  adfustments . . . 
generates  a  crystal-controlled  AM  signal  for  align¬ 
ment  of  inter-carrier  sound  if’s  .  .  .  provides  triple 
markers  for  sound  discriminator  adjustment . . .  allows 
adjustment  of  local  oscillators  in  TV  front 
ends  with  crystal  accuracy  .  . .  checks  re- 
ception  on  all  12  channels  by  means  of 
****  ^  \  video  signal  obtained  from  single  channel 
*  \  of  a  TV  set. 

I  What  it  footuros — Variable-frequency 
■*  \  I  oscillator  operating  on  fundamentals  over 

entire  range . . .  sound  and  picture  carrier 
y  frequencies  marked  on  expanded,  easily- 
read  scale . . .  two  crystal  oscillator  stages 
with  3  crystals  supplied  .  .  .  wide-band 
n  of  dual  modulator  stage  with  range  of  0  cps  to  30 
"  "  ■  ^*^****  standard  supplying  over 
"TV  calibration  check  points  at  0.25-Mc 

intervals  .  .  .  bar-pattern  generator  for 
linearity  adjustments. 

For  complala  dotails  ask  your  RCA  Test  Equipment 
Distributor  for  Bulletin  2F751. 


Availabim  from  your  RCA  Tost  iquipmont  Distributor 
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ACCURATE  and 
DEPENDABLE 
FLIGHT  RECORDS 


LORD  MANUFACTURING  COMPANY  •  ERIE,  P 

Conodian  Representative  Railway  &  Power  Engineering  Corp  Ltd 


Fiq.  2 — Chcoactariattcs  oi  a  2D21  thy- 
ratron.  with  a-c  oo  th*  riot*.  Thai* 
cuTTM  ora  Tary  aimilar  to  thota  oi 
Flf.  1,  Ulostratliiv  that  althar  typa  oi 
plate  excitation  ii  aultobla  ior  ratio  or 
product  control 


relatively  independent  of  the  plate 
voltage  between  150  and  300  volts, 
(and  probably  above)  as  reference 
to  Fig.  1  discloses.  Thus,  small 
variations  in  plate  supply  voltage 
have  almost  no  effect  on  the  slopes 
of  lines  a,  b  and  c,  or  on  the  location 
of  the  operating  point. 

Product  Limiting 

Again  referring  to  Fig.  1,  it  is 
noted  that  the  characteristic  curve 
for  a  plate  voltage  of  25  volts  has  a 
very  noticeable  bend  near  the  point 
(E,  =  12,  E.  =  —2).  Over  a  cer¬ 
tain  range,  this  characteristic  is 
very  nearly  hyperbolical  with 
asymptotes  intersecting  &t  R(E,— 
—  4.3,  E,  =  -f-10).  The  equation  of 
this  hyperbola  is  approximately 
E,E,  =  7  between  the  points 
(E.  =  -3.2,  E.  =  -t-18)  and  (.E. 
=  +3;  E,  =  +11).  An  operating 
point  is  then  chosen  near  R  such 
as  to  keep  the  tube  extinguished  if 
the  product  E,E,  is  less  than  7.  If 
the  characteristic  curve  for  a  plate 
voltage  of  60  volts  is  chosen,  a  very 
similar  result  is  observed. 

The  equation  of  the  curve  is 
again  very  nearly  E^,  =  7,  but 
over  a  smaller  range.  The  points 
(F.  =  8.3,  E.=  +18)  and  (.E, 
=  —1.0,  E,  =  +11.4)  limit  hyper¬ 
bolic  operation.  The  asymptotes 
intersect  at  S(.E.  =  —4.1,  E,  = 
+9)  and  an  operating  point  is 
chosen  near  this  point. 

It  is  clear  that  products  other 
than  E^,  can  again  be  readily 


Sensitive  equipment  requires  pro¬ 
tection  from  shock  and  vibration  to 
assure  original  accuracy  and  depend¬ 
ability.  The  Giannini  Flight  Re¬ 
corder  illustrates  how  the  G.  M. 
Giannini  Company  of  Springfield,  N.  J.,  uses 
LORD  Mountings  to  insure  the  precise  record¬ 
ings  of  four  simultaneous  test  operations. 

Note  that  standard  LORD  Mountings  are  used 
in  tandem  to  supply  universal  freedom  of  move¬ 
ment  .  .  .  and  that  they  are  focalized  at  the 
center-of-gravity  of  the  recorder.  This  arrange¬ 
ment  of  LORD  Mountings  permits  the  instru¬ 
ment  to  be  used  in  either  vertical  or  horizontal 
position  without  loss  of  mounting  effectiveness. 

This  method  of  applying  LORD  Mountings 
was  recommended  by  LORD  engineers  to  meet 
the  particular  conditions  under  which  the  instru¬ 
ment  would  operate.  If  you  have  a  problem 
involving  product  protection  or  improvement 
through  control  of  vibration,  we  suggest  that 
you  submit  it  to  us  for  analysis  and  recommen¬ 
dation.  Write  to  attention  of  Product  and  Sales 
Department. 


EOS 
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This,  we  can’t  quite  do! 


But  Tung-Sol  does  make  electron  tubes  specilications.  Every  Tu 
that  accurately  synchronize  the  television  made  to  back  up  the  Tut 
receiver  with  the  transmitter— cathode  ray  “Make  the  best  that  can 
tubes  that  present  a  piaure  of  unexcelled  If  you  use  electron  tubi 
clarity.  ^  ^  vision,  or  special-purpo 

How  well  we  do  it,  is  indicated  by  the  we’d  like  to  have  the  opp 
fact  that  Tung-Sol  tubes  meet  fully  the  onstrating  the  many  advi 
performance  requirements  of  every  leading  business  with  Tung-Sol. 
television  set  manufacturer. 

There  is  no  mystery  to  the  source  of  Jung-^  Lamp  Works  In, 
Tung-Sol  quality.  We  just  work  hard  at 
It.  Raw  materials  are  carefully  inspected — 
thoroughly  tested.  Then,  using  the  most  ^ 

modern  statistical  quality  control  methods, 

Tung-Sol  produces  tu^  to  standards  of 
uniformity  and  reliability  that  are  unsur- 
passed  in  the  electronic  industry. 

Finally,  before  any  tubes  can  be  shipped, 
they  must  be  certified  by  Tung-SJol’s  i 

Quality  Control  Depanment.  This  means  M  I 

a  complete  re-check  of  each  day's  output  m  1 

to  make  certain  of  a  strict  adherence  to  h  ' 


Quality  is  built-in,  not  "tested-in."  Never¬ 
theless,  the  guarantee  of  built-in  quality  is 
unlimited  testing.  Here  is  one  of  Tuno- 
Sol’s  numerous  and  exacting  quality  con¬ 
trol  tests — the  chemicals  used  in  the  screen 
of  the  Tung-Sol  tv  picture  tube  are  ana¬ 
lyzed  in  tbc  spectograph  tu  determi.ie  purity. 


■If 

lit 

P  O  ■  ■  A  D  I  O  , 
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obtained  by  the  use  of  amplifiers  or 
attenuators  preceding  this  product- 
limiting  stage. 

Since  the  control  grid  and  shield 
grid  lose  control  once  the  plate  cir¬ 
cuit  of  the  thyratron  conducts,  it 
is  necessary  to  reset  the  device  by 
opening  the  plate  circuit.  It  has 
been  further  observed  that  above  a 
grid  voltage  of  about  12  volts  inter¬ 
ruption  of  the  plate  circuit  does  not 
extinguish  the  tube.  The  reason  is 
evidently  that  the  control  grid- 
cathode  circuit  is  ionized  and  re¬ 
mains  so  unless  it  also  is  opened. 

Figure  2  shows  the  characteris¬ 
tics  of  the  2D21  thyratron  when  the 
plate  is  supplied  from  a-c.  Other¬ 
wise,  the  circuit  is  the  same  as  that 
of  Fig.  1.  As  will  be  noted,  the 
curves  are  very  similar  to  those  of 
Fig.  1.  Thus,  when  using  the  cir¬ 
cuit  for  ratio  limiting  (and  if  the 
control  grid  voltage  is  kept  below 
12  volts),  resetting  takes  place 
automatically.  In  this  form  the 
circuit  lends  itself  exceptionally 
well  to  use  in  continuous  control  de¬ 
vices.  If  the  control  grid  voltage 
exceeds  12  volts  a  hysteresis  effect 
is  observed  which  necessitates  the 
opening  of  the  control  grid  circuit 
to  reestablish  control.  The  reason 
is,  as  before,  that  the  control-grid- 
cathode  circuit  remains  ionized, 
otherwise. 

The  ability  of  a  thyratron  to  fire 
when  the  E,/E,  ratio  deviates  from 
a  preset  ratio  was  used  in  a  device 
designed  to  measure  the  ratio  of 
voltages  which  were,  in  turn,  de¬ 
termined  by  the  high  and  low  fre¬ 
quency  content  of  a  signal.  In  this 
arrangement  it  gave  satisfactory 
service  over  an  extensive  period  of 
use.  It  must  be  realized  that  tube 
replacement  will  require  recalibra¬ 
tion  of  the  device,  in  general. 


Here's  the  answer  to  yoiu  space  problem  ...  a 
radio  and  television  hook-up  wire  with  an  8  mil 
wall.  Insulated  with  Rome  Synthinol  901  thermo¬ 
plastic  compound,  plus  nylon  sheath  or  lac¬ 
quered  braid,  it  is  hilly  Underwriters  approved 
for  continuous  operation  at  90°  C.,  above  or 
below  the  chassis,  in  approved  applications. 
Available  in  sizes  24  AWG  to  16  AWG,  it  re¬ 
places  heavier,  space-consuming  1/64"  and 
1/32"  insulations. 

For.Space  Savings  Compare  These  Diameters: 

j  ^  ^  Moximwm  Oiom«f*r 

T.«n.e  C.«t«rt.r 

**"  (Inch..) 

34  AWG  Solid  . 051 

34AWG7|.0079  . 055 

33  AWG  Solid  . 056 

33AWG7|.010 . 061  ' 

30  AWG  Solid  . 063 

30AWG10|.010 . 069 

1SAWG16f.010 . 088 

16AWG36f.010 . 100 

Available  in  a  wide  range  of  colors,  Rome  Syn¬ 
thinol  901  insulation  has  these  advantages: 

Increased  resistance  to  heat  deformation  . 
Excellent  heat  aging  properties  •  Increased  re¬ 
sistance  to  oils,  chemicals,  greases,  moisture 
and  flame  •  Clear,  permanent  colors  •  Improved 
solderability  •  Improved  space  factor. 

Whatever  your  requirements,  including  mili¬ 
tary  types,  look  to  Rome  Cable  for  electronic 
wires  of  quality  you  can  depend  upon. 


Erratum  Notice: 

In  the  September  Electron  Art  de¬ 
partment,  an  error  was  made  in 
crediting  the  development  of  the 
“Electrodynamic  Ammeter  for 
VHF”.  This  was  called  to  our 
attention  by  H.  R.  Meahl,  of  the 
(Seneral  Electric  Company.  In  ac¬ 
cordance  with  his  request,  this 
notice  is  being  published,  calling 
attention  to  his  letter  which  ap¬ 
pears  in  this  month’s  Backtalk 
department. 


ROME  CABLE 
CORPORATION 

Dept.  E-1  *  Rome.  N.  Y. 


Name. 


Company. 


Address. 


Please  send  me  your 
Radio  Wiring  Bulletin. 
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DUMONT 


D  U  R  E  N  E 

(PLASTIC  FILM) 

CAPACITOR 


SEND  FOR 
SAMPLES  AND 
UTERATURE 


FOR  DEPENDABILITY 
ALWAYS  SPECIFY 

DUMONT 


DUMONT 


ELCCTI-IC  C(»pr 

MFft  S  OF 

CAVAClTOtS  (VUT  RIQUIKmEnT 

308  DVCKMAN  ST  NtW  YORK  N  Y 


44  SUMMER  AVENUE 


STKIAl 
riATWIS  — 

•  Wid«  VoHog*  Ronsa 


koIm  from  10  to  AOOO 

fuH  looto*  ^ 

•  PuiM  Width  OJAmiaoMooMfo^y 

to  SO  mWiMOOndr.  ’  ;v-a: 

•  Accuracy  itStI  oi  M  Kato.'tm 

•  hnpadonco  iOOfiOO 

otow.  .M#’,' 

Write  for  CataloK  \ 

GivinK  Full  Information-^;; 
—  Or  Contact  Ua  Con-  ^ 
cerning  Your  Own  In- 
dividual  Problems.  Our 
Staflf  is  at  Your  Service.'^:’ 
Write  Dept.  A 


Far  more  versatile  than  conventional 
types,  the  C.G.S.  peak  pulse  voltmeter 
reads  rapidly  and  accaratih  on  pulse 
widths  of  .2S  microseconcis  and  at 
repetition  rates  of  10  pps.  The  instru¬ 
ment  reads  on  either  positive  or  nega¬ 
tive  pulses.  Controls  include  an  on-off. 
range  selector  and  input  polarity  switch; 
zero  set  comrol.  A  switch  which  throws 
a  D.C.  restorer  into  the  circuit  provides 
accurate  peak  to  peak  measurements  of 
sine  and  square  waves. 


ISKHOSS' 


CMAOTORS 


C.  G.  S.  LABORATORIES,  INC. 

lUDlOW  STRffiT  STAMFORD.  CONNECTICUT 


/lHH044HciH4f:  AM  IMFORTAHT  ADDITIOM 
TO  THi  N  fAMIlY  OF  SiAUD  UADS- 


CAPACITY  RAIKE 


R-IOW-PP 
Cyrrol  16  cmpA. 


A  co^letely  new  line  of  double  barrel 
~  terminals  that  provide  added  protection 

RR-dOW-HP  against  flashover  without  any  appre- 
Cvrrani  10  mm.  nabla  increase  in  terminal  size.  The 

double  barrel  results  in  a  longer  leokaga 
path  on  both  ends  of  the  terminal 
while  the  upper  barrel  incraases  the 
mechanical  strength  of  the  terminal 
and  facilitates  soldering.  For 
information  call  or  write  today. 

Writs  for  Thtss  Dtscriptivs  BsUstins: 

t4S  —  MeneeHcaHY  Sealed  Tenataolt  a 


RR-dOW-PP 
CwfTMt  10  •aipff. 


i-90-TL 
CwrrwAt  •qwoi 
f  fppt  iMd 
«^10  •wpt. 


r 
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”Ay.Doi» 


NEW  PRODUCTS 

(CMtifmtd  from  poo«  130) 

voltage  supply  that  is  continuously 
variable  from  100  to  325  v  and 
delivers  from  0  to  150  ma,  with  a 
ripple  of  less  than  5  mv ;  and  a  bias 
supply  that  is  continuously  variable 
from  0  to  150  v  and  delivers  5  ma. 
Its  a-c  output  is  6.3  v,  10  amperes, 
center-tapped,  unregulated. 


PRECISION 

PERFORMANCE 


AAonufacturers,  recognizing  that  components  of 
quality  insure  outstanding  product  performance,  loak 
to  Haydon®  at  Torrington  for  timers  and  timing 
devices.  All  Haydon  timers  are  made  with  the  same 
precision  as  the  Haydon  motor  —  your  guarantee 
of  satisfactory  performance.  If  you  need  a  special 
design,  yau'll  find  Haydon's  extensive  engineering 
and  development  facilities  without  equal  for  service 
and  results. 

A  few  examples  of  basic  Haydon  timing 
units  are  featured  below. 

SERIES  8010  INTERVAL  TIMER  / 

WITH  BUZZER 

Compoct,  low  cost  timor  for  volumo  production. 

Wido  rongo  of  jntorvols.  Audible  (buzzer)  signal 

optionol.  Quick  break.  Lood  contoct  rated  10A,  Jmt 

V4  HP  250  VAC.  // 


Cavity  Frequency  Meters 

Sperry  Gyroscope  Co.,  Great  Neck, 
N.  Y.  "the  cavity  frequency  meters 
illustrated  are  low-Q  broadband  in¬ 
struments  designed  for  both  trans¬ 
mission  and  absorption  indications. 
They  are  extremely  useful  for  gen¬ 
eral  search-type  frequency  measure¬ 
ments  in  the  laboratory  and  in  the 
field ;  and  may  also  be  used  for  set¬ 
ting  oscillators  and  signal  sources 
to  a  predetermined  frequency  with 
an  accuracy  of  0.1  percent.  Model 
348  is  designed  for  the  13,000  to 
18,000-mc  range;  model  349 — 
19,000  to  26,000  me ;  and  model  350 
— 26,500  to  39,000  me.  Each  model 
consists  of  a  cylindrical  cavity 
with  one  end  joining  the  broad  side 
of  a  standard  section  of  waveguide. 
The  cavity  is  tuned  by  means  of  a 
plunger  which  is  driven  by  a  mi¬ 
crometer  head.  Individual  calibra¬ 
tion  curves  are  furnished  with 
each  instrument. 


SERIES  8006  INTERVAL  TIMER 


Doftignod  for  koovy  duty,  tbis  unit  is  availoblo 
in  quantitios  in  standard  modols.  WIdo  rang*  of 
intorvab.  HOLD  foaturo  optional.  Quick  broalu 
Totally  onclosod.  Switch  rotod  28A,  1  HP  250  VAC. 


SERIES  5900  TIME  DELAY  RELAY 


For  uso  whore  positive,  accurate  time  delay  relay 
b  imperative.  Automatic  reset.  Fixed  models  for 
volume  production;  adjustable  models  In  4  deloy 
ranges  for  general  use. 


SERIES  5700  ELAPSED  TIME 
INDICATOR 


Synchronous  timing  motors  with  cyclom^er  type 
counters  for  metering  elapsed  time.  Rugged 
models  for  wide  range  of  timing,  recording  opero- 
tions;  in  severol  registers,  resettable  or  non* 
resettoble. 


Per  complete  design  ond  engineering  spedRcatient,  write 
for  ccdalog:  Timing  Motors  No.  322  —  Timers  No.  323 
—  Clock  Movements  No.  324.  Yours  without  obligation. 


Recording  Instruments 
Millivac  Instrument  Corp.,  P.O. 
Box  3027,  New  Haven,  Conn.,  has 


TORRINGTON.  CONNECTICUT 


GENERAL  TIME 
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NEW  PRODUCTS  (cwttiiiwd)  | 

available  a  series  of  direct-reading  i 
recording  instruments  of  unusual  | 
voltage  and  current  sensitivity.  The  I 
MR-61  A  has  a  sensitivity  of 
3  X  10  “  amperes  per  mm  of  deflec¬ 
tion;  the  MR-67A  has  20  /iv  per  ■ 
mm  and  an  input  impedance  of  6  , 
megohms;  and  the  MR-65  A,  a  maxi¬ 
mum  sensitivity  of  0.2  fiv  per  mm 
with  an  input  impedance  of  1,000 
ohms.  Chart  width  is  5  centi¬ 
meters.  Standard  paper  speeds  are 
25  and  10  mm  per  second.  Fre¬ 
quency  range  is  d-c  to  20  cycles  for 
the  61 A  and  67 A,  and  d-c  to  10 
cycles  for  the  65A,  all  within  3  db.  ' 


Massa  Laboratories,  Inc.,  5  Fot-  > 
tier  Rd.,  Hingham,  Mass.  Model 
GA-1010  ultrasonic  equipment  has 
been  made  available  to  meet  the 
demands  of  industrial  laboratories 
where  the  higher  frequency  quartz 
crystals  were  not  found  satisfac¬ 
tory.  It  includes  a  1-kw  magneto¬ 
striction  transducer,  operating  at 
approximately  24  kc  and  having  an 
exposed  flat  vibrating  surface  of 
20  sq  cm.  The  structure  is  oil 
filled  and  is  provided  with  a  water- 
cooled  radiator  to  permit  the  con¬ 
tinuous  long-time  operation  of  the 
apparatus  without  harmful  temper¬ 
ature  rise.  The  ultrasonic  power 
supply  equipment  for  operating  the  I 
transducer  is  operated  from  115-v, 
60-cycle  power  mains.  In  addition 
to  safety  interlocks  and  relays,  the  ; 
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A  BEAR  FOR 


PUNISHMENT 


IF  you're  looking  for  a  rugged,  heavy  duty  interval 
timer,  this  Hoydon*  unit  will  save  you  time  and  money. 
It  will  meet  every  test  for  stamina,  dependability  and 
efficiency;  is  designed  as  a  versatile,  multi-purpose 
unit.  Whatever  your  need  for  an  interval  timer  may 
be,  see  the  Haydon  Series  8006  first. 


CHECK  THESE  8006  FEATURES 


1.  Standard  models  for  intervals  of  1,  15,  60  and 
180  minutes;  dial  and  knob  optional.  2.  Other  models 
for  intervals  up  to  24  hours  or  more  are  available, 
without  dial  or  knob.  3.  HOLD  feature  furnished  if 
wanted.  4.  Heavy  duty  switch  is  rated  28A,  250  VAC; 
1  HP  250  VAC.  5.  Heavy  contact  pressure;  ample 
follow-through  is  assured.  6.  Snap  action  device  gives 
quick,  positive  break.  7.  Removable  dust  cover  for 
timer;  totally  enclosed  motor.  8.  Settable  in  either 
direction,  to  start  or  when  operating.  9.  AAay  be  used 
under  conditions  of  high  temperature  and  humidity. 


ALL  HAYDON  TIMING  DEVICES  GIVE  YOU 


Ultrasonic  Generator 


these  advantages  of  the  dependable  Haydon  AAotor: 
Total  enclosure  —  Very  small  size  —  Slow  (450  rpm) 
rotor  for  long  life,  quiet  operation  —  Controlled 
lubrication  with  separate  systems  for  rotor 
and  gear  train  —  AAounting  and  operation  in 
any  position. 


For  CMupUl*  aMign  ana  anginaariaf  ipadScatleiw,  wtMa 
far  cataloe:  Tiaiiaf  Matan  Na.  m  —  Tiaian  Na.  333 
—  Ctack  MavaiaaaH  Na.  334.  Yaara  wiltiaat  aUgaNaa. 


HAYDON  HAYDON  Manufacturing  Co.,  Inc. 


AT  TORtINOTON 


2425  ILM  STREET 


TORRINeTON.  CONNECTICUT 


MItIDIARY  OF  GENERAL  TIME  CORFORATION 


/ 


\ 


^tEXIBLE  VV4veGU»0^^ 


IN  VIDEO  TRANSMISSION 


EISLER  ENGINEERING  CO.,  inc 

751  SOUTH  13th  ST.  •  NEWARK  3.  NEW  JERSEY 


Titeflex  Waveflex  Waveguides 
give  you  all  the  advantages  of 
rigid  waveguides  plus  the  addi¬ 
tional  feature  of  flexibility.  Com¬ 
plicated  bends  and  twists  can  be 
made  with  virtually  no  change  in 
electrical  properties  .  .  .  installa¬ 
tion  costs  are  lowered  .  .  .  design 
problems  are  simplified.  Wave- 
flex  Waveguides  are  made  in 
many  standard  types  to  Army- 
Navy  specifications  —  or  our  en¬ 
gineers  will  develop  special  styles 
for  you. 

Write  for 

COMPLETE  WAVEFLEX  CATALOG 


OSIER'S  El•ctr•flic  Eqwip- 
iMiit  it  MptcioHy  D«- 
tigntd  ond  Mlt  to  your 
oxod  f  quiroiotoft. 


EISIER  t^ciolisot  in  GIASS 
WORKING  MACHINERY  for 
^  Mio  monulocturo  of:  CoHi* 
odo  Roy;  Ra4io  Tubot 

(Slondard,  Minioturo,  Sub 
^  Minioturo);  Fluorotcont 
Lompt;  Glott  Ampoulot; 
Violt;  Incondtscont  Lompt. 

*  CoAfuhotion  wtthevt  any  obligation 
on  your  port  it  cordially  invitod. 


Tlteflex  Wavtitex  Waveguides 

used  in  television  transmission. 
Assembled  lengths  of  WoveRex 
over  30  feet  long  connect  mov* 
able  antenna  with  transmitter 
inside  building. 
Antenna 
directed 
Empire  State 
Eldg.  faintly 
visible  in  back- 
ground. 


ilSlM  TIANSrOtMm 
tTANOAtO  •  SHCIAI 
AK  Oil  er  Weter 


AN  ELEPHANT’S  TRUNK/ 


/ j  While  no  files  exist  that  prove  an  elephant  ever  tested 
m  his  trunk’s  strength  against  a  MINE1S  Cable  Connector 
f  assembly,  if  one  ever  does  . . .  other  records  (details  on 
vO  request)  prove,  he'll  be  tackling  a  tough  job. 

Molded  directly  to  cable  as  one-piece  Neoprene  units 
MINES  electrical  connectors  are  Jerk -proof.  Shatter¬ 
proof  and  Wear-resistant — Special  construction  and  resil¬ 
ient  rubber  mounting  of  pins  and  spring  loaded  sockets 
insure  a  long  life  of  low  contact  resistance  —  and  the 
famous  MINES  Water-Seal  automatically  protects  con-> 
nections  from  dirt,  oil  or  water. 

A  wide  variety  of  sizes,  shapes  and  pin  combinations  are 
available  to  meet  the  portable  power  requirements  of  TV, 
FM,  AM  or  PA  Circuits.  No.  4A093  Male  plug  Ulus. 


Jemmrr.  1951  —  ELECTRONICS 


NEW  PRODUCTS 
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power  supply  includes  dials  for  ad¬ 
justing  the  frequency  and  output. 


Phase  Meter 


The  W.  L.  Maxson  Corp.,  460  W. 
84th  St.,  New  York  1,  N.  Y.  Model 
P-1060  phase  meter,  originated  as 
an  aid  to  design  of  single-sideband 
transmitters  by  the  U.  S.  Air  Force, 
provides  means  for  precise  determi¬ 
nation  of  phase  relationships 
throughout  the  audio  spectrum  of 


A  Better  Product 
through 

^  "'Sound"  Research 


PrsfessioMl  Tape  Recordiiid  Eqalpment  Fer  Every  laiastrial  Need 


Write  for  NEW  CATALOG 


30  to  20,000  cps.  The  instrument 
is  accurate  to  0.1  degree.  Its  self¬ 
calibrating  feature  permits  the 
operator  quickly  to  check  accuracy 
without  recourse  to  complex  cali¬ 
brating  apparatus  and  techniques. 
The  power  supply  for  the  electron- 
tube  circuits  is  integral  with  the 
instrument  chassis.  It  is  designed 
to  operate  from  an  unregulated  105 
or  125-volt,  60-cycle  circuit. 


NOISE  ANALYSIS  •  PROCESS  CONTROL 
VIBRATION  TESTS  •  TELEMETERING 


)«0  («Oa*N  MICHIOAN  A\ 
CHICAGO  I.  HUNOIS 


Oscillograph  Tube 
Radio  Corp.  of  America,  Harrison, 
N.  J.  Model  7JF1  is  a  7-in.  c-r  tube 
of  the  electrostatic  focus  and  deflec¬ 
tion  type  designed  to  provide  excep- 
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HEAT  RESISTANT  WIRES  FOR  EVERY  APPLICATION 


THE  LEWIS  ENGINEERING  CO 


HERMETIC  SEAL 
PRODUCTS  COMPANY 

31-33  So,  Sixth  St.,  Newark  7,  N. J. 


J-)j  l  ■~~L  C-tt  t  I 

CONNECTICUT 


NAUGATUCK 


I'M  SMALL,  COMPACT, 
WELL  DESIGNED, 
AND  COMPLETELY 

reliable/” 


SEALS 


AGASTAT 

TIME  DELAY  RELAY 


Solenoid  actuated  —  pneumatically  timed.  For  AC  and  DC  service.  A  special  dia¬ 
phragm  and  cap  encase  the  head,  providing  an  enclosed,  dustproof  timing  cham¬ 
ber  in  which  the  air  used  for  timing  is  recirculated.  Low  cost  with  dependability. 


BOTTOM  VIEW 


AMERICAN  GAS  ACCUMULATOR  COMPANY 

1027  NEWARK  AVENUE  •  ELIZABETH  3,  N.  J. 


The  only  seals  you  can  hot  tin  dip 
at  S2S°F.  for  easy  assembly  solder¬ 
ing,  for  a  strain  and  fissure-free 
sealed  part  with  resistance  of  over 
10,000  megohms! 

Hermetic  headers  withstand  high 
vacuum,  hi^  pressure,  temperature 
cycling,  salt  water  immersion  and 
spray  etc.,  and  ate  used  extensively 
by  America’s  leading  industries  and 
government  agencies. 


HEATING  UNITS 

HEATING  ELEMENT 

RESISTANCE 
LINE  CORD 

THERMOCOUPLE  WIRE 

ASBESTOS  LEAD 
&  FIXTURE  WIRE 

INSULATED 
RESISTANCE  WIRE 

FIBERGLAS 
INSULATED  WIRE 

WIRE  TO  ANY 
SPECIFKATIONS 
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NEW  PRODUCTS  (cMtimMd) 

tional  brightness  when  operated 
with  an  anode-No.  2  voltage  near 
the  maximum  of  6,000  v,  and  good 
brightness  at  anode-No.  2  voltages 
as  low  as  1,500  to  2,000  v.  It  uses  an 
electron  gun  which  has  a  grid  No.  2 
operated  at  anode-No.  2  potential 
so  that  the  beam  current  and  grid- 
No.  1  cutoff  voltage  will  not  be 
affected  by  focusing  adjustment. 
The  gun  al.so  has  an  anode  No.  1 
which  takes  negligible  current. 


ting  and  receiving  channels.  All 
operate  on  low  battery  drain  and 
feature  complete  high-precision 
low-drift  crystal  control  of  each 
transmitting  and  receiving  channel. 


EDIN  COMPANY,  INC. 

207  Main  Stroot 
Worcatfor  8,  Man. 

Ploos*  land  complot*  information  on: 

□  RKORDERS  □  N 

□  NO.  8121  AMPlIflER  □  N 

□  galvanometers  □  - 


SPECIAL  (EncloM  dolailt) 


Null  Detector  and  VTVM 

The  Freed  Transformer  Co.,  Inc., 
1718-36  Weirfield  St.,  Brooklyn  27, 
N.  Y.  The  No.  1210  null  detector 
and  vtvm  has  been  designed  for  a-c 
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(NAME) 

(NO.) 

(STKCH) 

(CIH) 

(STATE) 

509  ARCH  STREET, 
PHILADELPHIA  6,  PA. 


AEROVOX 

ALPHA 

AMPCRITC 

ASTATIC 

ATLAS 

SAW 

BCLDEN 

BELL  SOtIND 

BELMONT 

BIRNBACH 

BLILEY 

BOOCN 

BUR6CSS 

BUD 

BUSSMANN 

CANNON 

CENTRALAB 

CINAUOABRAPH 

CLAROSTAT 


pl^omultlplU 
or  cryMal. 


Shortages? 


GET  AN 


DUBILIER 
CRONAMK 
OELCO 
DRAKE  MFB. 

DU  MONT  LABS. 
ELECTRO-VOICE 
GENERAL 
CEMENT 
GENERAL 
ELECTRIC 
GREENLEE 
HAMMARLUNO 
HALLICRAFTER 
HALLDORSON 
HICKOK 

I.  R.  C. 

INSULINS 

JACKSON 

JENSEN 

JOHNSON 

JONES 

J.  F.  D. 

KAINOR 
K ESTER 
LITTELFUSE 
MASCO 

MC  MURDO 
SILVER 
MEISSNER 
HILLEN 
MINNESOTA 
MINIMS 
J.  W.  MILLER 
MUELLIR 
MATIMAL 
NATIONAL 
UNION 
OHMITC 
PRECISION 
PRESTO 

GUAM  NICHOLS 

RADIART 

RAULAND 

RA^HEON 

REGAL 

RIDER 

R.  M.  E. 

SAMS 

SHORE 

SIMPSON 

SNYDER 

SOLAR 

SPRAGUE 

STANCOR 

STROMBERG 

CARLSON 

SUPREME 

SYLVANIA 

TACO 

TALK*A-PHONE 

TAYLOR 

THORAROSON 

TRIPLETT 

TURNER 

U.  T.  C. 

UNIVERSITY 

UTAH 

VACO 

VALPCY 

VISION 

WALDOM 

WARD 

WARD-LEONARD 

WEBSTER 

WELLER 

WESTON 

WORK  SHOP 

XCELITE 


♦(They're  Free!) 


If  you  would 
w  like  on  im¬ 
partial  opinion  of  all 
the  top  mokes,  get 
a  FREE  Almo-pin- 
ion.  Almo  provides  a 
one  source  call  for 
most  electronic 
needs. 


You  get  the 
same  factory 
prices,  plus  lots  of 
added  responsible 
service  FREE. 


B^P  You  s  0  V  e 
w  time.  Just  a 
single  call,  wire,  or 
letter  will  help  you 
find  a  possible  solu^ 
tion  to  your  shortage 
or  electronic  prob¬ 
lem. 


H^P  If  you  need 
electronic 
parts  or  equipment, 
ask  for  a  FREE 
almo-pinion.  Please 
address  your  inquiry 
to  Mr.  Edward 
Smith,  Industrial 
Electronics  Depart¬ 
ment. 


ALMO  RADIO  COMPANY 


UNIVERSAL 

SCINTILLATION  COUNTER 

for  ALPHA- BETA-GAMMA 

Reliable— Accurate— Portable 


Model  200A 


Specifications: 


for  Alpha  radiation. 

ttntta  por  hour  for  Boca  a^ 
OammA  radtaUoo. 

7.  HmHIvHyT  150  D/M  ~ 
SOO.(KM>  D/M  In  rancoa  da* 
alrad. 

8.  WalfM:  Appro*.  SVk  Ibal 


e  Form  Wound 
e  Popor  Soction 

•  Acotolo  Bobbin 
e  Molded  ColU 

•  BokoUlo  Bobbin 
e  Cotton  Inter. 


e  CoUe  lor  Hlgb 
Temperature 
Applicattone 


V  A  really  "portable”  precision  in- 

strument.  Absence  of  "zero  drift" 
F  especially  notable,  compared  to 

jHL  usual  ion  chamber  type  instru- 

ment.  Develops  absolute  discrimi- 
nation  against  Beta  and  Gamma 
^MjKtvV  (when  measuring  Alpha  radiation 

!  levels)  by  use  of  a  very  thin  phos- 

phor  having  a  low  counting  ef- 
nciency  for  Beu  or  Gamma  (ap- 
proa.  .0002%)  hut  extremely  high 
t°r  Alpha  particles.  Switches  eas- 
~  ily  from  plMsphor  to  crystal  for 
counting  Beta  and  Gamma  radia¬ 
tions.  Design  and  size  facilitate 
Bench  Contamination  surveys. 

We  can  supply  laboratory  instruments  and  field 
survey  units. 

'  Model  240A— Alphatron  Geiger  Detector 
Model  241  — Geiger-Meuller  Detector 
Model  242  —Alphatron  Geiger  Meuller  Detector 
Descriptive  literature  available  on  request 

ALPHA  NUCLEAR  LABORATORIES 

Box  649  Asbury  Park,  N.  J. 

A  few  "open”  terrltarias  left.  Write  for  full  porficvfars. 


Ghret  Yoi  Top  Coil  Performance 

Deal  with  Dano,  makers  of  every  type  of  coil. 
From  simple  electrical  coil  windings  to  spe¬ 
cially  treated  coils  Dano  is  fully  set  up  to 
serve  you.  AND  REMEMBER  THIS:  Dano 
makes  every  coil  to  your  exact  specifications. 

Also,  Trasesformers  Made  To  Order 

ll  THE  DANO  ELECTRIC  CO. 

^  MAIN  ST.y  WINSTED,  CONN* 


Wrti9  for  yoor  fKii  copy 
of  tho  "Broadcostor''. 
moirthty  nows  magaiino  of 
mmt  md  noor  pf^octs  in 
oloctrooics. 


LittU  tbou{ht>of  facts  about  capacitors 

TIib  thort  tImB  brBcdulowa  TollogB  ol  a  wHmtmto  DeC. 
eopociter  1b  not  Ibbb  fhea  5  lo  I  tiaBB  Osb  oelual  werkiBg 

▼oltogB  ert  20*~  * 

E  =  S  X  B  mIb 
E  =  BrBokdowB  toHoob 
B  =  BotBd  Ax.  werkiBO  YoltoqB 

INDUSTRIAL  CAPAC1T018  otb  uBTCOrrlBfflT  hBld  lo  this 

formula.  o  t  h  b  r 

copBcltor 

DBBlgBad  tor  maximum  Bofuty  oad  IhB  saallBBt  poBtlbU  tocts  thot 
velum.,  niDOSTRUU.  CAPACITOIS  are  fli.  me.*  widely  « >  ■  ■  kelp 
UMd  capacilor  la  ladustrial  appUcottoas.  ’ 


WBirr  TODAY  ro*  DITAJUD  CATALOO 


tales  Office,  la 
AH  Prlndeol  CMta. 
S24S  N.  CeWorota  Ave. 
Clileee.  IB.  Illlael. 


INDUSTRIAL  CONDENSER  CORP 
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Serving  the 
Blue  Chips 
of  Industry 


NEW  PRODUCTS  •  (CMliiMd) 

bridge  measurements.  It  provides 
simultaneous  measurement  of  the 
voltage  across  the  unknown  and  the 
balance  of  the  bridge.  The  vtvm 
has  a  sensitivity  of  0.1,  1,  10  and 
100  volts.  Input  impedance  is  50 
megohms  shunted  by  20  /i/tf.  Fre¬ 
quency  range  is  from  20  cycles  to 
20,000  cycles.  Null  detector  gain  is 


Multiplier  Photometer 

Photovolt  Corp.,  95  Madison  Ave., 
New  York  16,  N.  Y.  Series  520 
line-operated  supersensitive  elec¬ 
tronic  multiplier  photometer  is  de¬ 
signed  for  the  exact  measurement 
of  extremely  low  light  values  down 
to  1/10,000  microlumen.  The  model 
520-A  illustrated  is  intended  pri¬ 
marily  for  density  measurements. 
It  has  an  indicating  meter  of 
logarithmic  response.  The  top  scale 
of  the  meter  is  calibrated  in  opti¬ 
cal  density  and  has  approximately 
uniform  divisions  of  0.02  density. 
The  bottom  scale  is  a  photometric 
scale  that  reads  light  intensities  in 
arbitrary  units  from  0  to  100. 
Bulletin  360  gives  a  complete  de¬ 
scription  and  price  list  for  the  line. 


Donnelly  jealously  guards  its  reputation 
as  a  fabricator  of  sheet  metal  for  the 

“blue  chip"  manufacturers  of  radar, 
communications  and  television. 

We  produce  parts  and  enclosures  for  such 
vital  programs  as  the  atomic  bomb,  radar  and 
sonar  projects,  bomb-sight  and  fire-control 
systems  of  airborne  and  surface  craft, 
as  well  as  jet  engines. 

Our  major  effort,  however,  is  the 
manufacturing  of  commercial  products,  into 
which  we  carry  these  same  ffne  Government 
precision  standards. 

We’d  like  the  opportunity  to  discuss  your 
sheet  m^al  requirements. 

Why  take  a  chance?  Take  Donnelly! 


MANUFACTURING 


R-F  Shift  Converter 

Northern  Radio  Co.,  Inc.,  143  W. 
22nd  St.,  New  York  11,  N.  Y.  Type 
107  model  2  radio-frequency  shift 
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UUIMUUU 


Send  for  FREE 
1951  CATALOG 


JUST  PLAIN 
RUGGED 


instrument  of 
highest  QUALITY 
.  .  .  PRECISION 
.  .  .  ACCURACY 


TIm  tnHIfiftoffi  "Htnnttkolliy  Staltd**  Intinimtti  wot 
Mid  !•  MiMiMfoctur^d  to  confomi  to  JAN 
spocmcotioiit  tor  tooled  ifittromoots. 

d  Stool  coBO  with  hoory  coppor-codmium  plcrto  <md  block  finish. 

•  ExcoUont  shielding  duo  to  cose  motoricd  and  construction. 

•  Double  strength  cleotr  gloss,  X.  ■■.uwSiwT  '  ■ 

•  Block  sotin  onodised  aluminum  besel.  M 

•  Gloss  to  metal  seal  under  controlled  humidity  and  tompero- 
lure  condifions. 

•  D'Arsonool  permanent  mognet  typo  mOToment  for  DC  oppU* 
cotiens. 

Designed  to  enhance  panel  appearance. 

•  Available  in  IVk**  sguore,  2V^**  and  9Vk"  round  case  types. 

•  Guaranteed  for  one  yoor  ogoinst  workmanship  and  moterials.  .  »  .  . 

Dost  Byy  Burlington 

BURLINGTON  INSTRUMENT  COMPANY 

DEPT.  F-n.  BURLINGTON,  IOWA 


AU  PHALO  ploatic  Iniulatwl  wii*  and 
cable*,  cord  «*t(  and  other  ouemblie* 
assure  quality  perlonnoncs.  The  latest 
tssHnq  methods  quoiantee  this  iact. 


Qakb,  Expert  ladwtrial  Senrk* 

ALLIBD  maintaiiu  in  stock  for  quick  ship¬ 
ment  the  world’s  largest  inventory  of  RCA 
special-purpooe  electron  tubes — of  all  types. 
We  specialize  in  supplying  the  tube  needs 
of  industrial,  broadcast,  governmental  and 
other  users.  Shipments  are  made  from  stock 
to  any  part  of  the  nation  within  hours  after 
we  receive  your  order.  Save  time,  effort  and 
money — fill  all  your  tube  needs  from  a 
single,  dependable  source. 


Pewsr 


e  Ceres'*  Tebe* 

•  |g*"e***P** 

•  tesclel  Tubs* 


REFER  TO  YOUR  ALLIED  CATALOG 

Make  alubd  your  central  supply  source 
for  all  electronic  supplies— parts,  tubes,  test 
instruments,  tools,  audio  amplifiers,  acces¬ 
sories — available  immediately  from  the 
world’s  largest  stocks.  Order  from  your 
ALUBD  Catalog — the  leading  Electronic 
Buying  Guide. 


Look  For  The  PHALO  trademark 
Ask  For  The  Now  PHALO  catalog 


l■t•rcha■|Mbility 

Diractary 


Conrar  of  Commerciol  Street 
Wercester,  Mast, 


l¥§rytklMg  Is  ffeefroafes  from  OMl  Sowrro 


January,  1951  —  ELECTRONICS 


,  f 


NEW  PRODUCTS  (conHiyMl) 

converter  is  a  dual-channel  unit 
which  converts  mark  and  space 
tones  into  d-c  pulses  and  drives  tele¬ 
printers,  tape  and  other  recorders 
directly.  Its  integral  2-in.  oscillo¬ 
scope  provides  an  outstanding  tun¬ 
ing  pattern  for  precise  receiver  ad¬ 
justment  during  initial  setup  and 
while  keying.  It  is  capable  of  key¬ 
ing  speeds  up  to  600  wpm.  The 
unit  also  features  100  to  1,000-cps 
frequency  shift.  Mark  frequency 
is  set  at  2,975  cps. 


Frequency  Standard 

American  Time  Products  Inc., 
New  York  City,  N.  Y.  Type  2005 
frequency  standard  is  a  compact 
source  of  accurate  frequency  at  a 
commonly  needed  power  level.  It  is 
useful  in  running  small  motors, 
timers  and  clocks;  also  in  making 
frequency  measurements,  providing 
timing  marks  in  oscillographs  and 
high-speed  cameras.  Output  fre¬ 
quency  is  60  cycles,  accurate  to  1 
part  in  100,000  in  a  temperature 
range  from  0  to  60  C.  Output  power 
is  10  watts  at  115  volts  approximate 
sine  wave.  Input  is  115  volts,  50  to 
400  cycles  at  45  watts. 


Whether  you  use  these  singly  or 
in  large  quantities.  Liberty’s 
research  and  production  faeilities 
are  at  your  service.  We  operate 
the  largest  thermal  vacuum 
evaporation  department  in  the 
world,  staffed  with  men  trained 
through  long  experience  in  p_ 
mass  production  by  the  |  | 
vacuum  process.  |  I 

If  you  have  new  uses  or  |  | 
experimental  applications  of  |  ' 

vacuum  deposited  coatings,  j 

you  can  expect  the  same  I  D  hov*  tolMman  caN. 
careful  attention  to  an  <\irder 


for  one  of  a  kind  that  you 
would  ask  for  thousands  of  units. 
Our  research  technicians  stand 
ready  to  help  you  find  the  right 
solution  to  your  special  problems. 
Your  inquiries  are  invited— use 
the  handy  coupon,  below. 


UMRTY  MIRROR  DIVISION, 

UBBEY  .  OWatS  .  FORD  MASS  CO., 

U1I  NKHOIAS  BUIIORW, 

TOLEDO  3,  OHIO 

I  am  intarotfad  in  yowr  Ubarty  Vocuwm  DaposHod  Coat* 
mgs  Products.  Pl«as«  sand  odditionol  Information  on 


Nomo. 


Company. 


SEND  FOR  INFORMATION 


Distortion  and  Noise  Meter 

Daven  Co.,  191  Central  Ave., 
Newark  4,  N.  J.  Type  35-A  distor¬ 
tion  Mid  noise  meter  provides  a 
rapid  accurate  means  of  measur- 


Liberty  Mirror  Division 
LIBBEY.  OWENS 'FORD  GLASS  CO. 
NICHOLAS  BUILDING,  TOLEDO  3,  OHIO 
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JK  Stabilized  H17 

Frequency  range  200  kc  to  100  me.  The  pin  spacing  it 
suck  tfcat  two  units  con  be  mounted  in  o  loctol  socket. 
A  small  extremely  light  weight  hermetically  sealed  unit. 
Moisture  and  dustproof.  Designed  especiolly  for  use  where 
spoce  is  at  o  premium.  The  crystol  it  plated  and  wire 
mounted.  Pin  diameter  of  the  HI7  is  .050". 

The  H17L  ond  the  H17W  are  alto  available  in  the  tome 
frequency  range.  The  H17L  hot  a  pin  diameter  of  .093", 
ond  the  H17W  hot  wire  leads. 
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SANDWICH  ILLINOIS 


Made  to  meet  your 
specifications  . . . 
for  gold  content, 
diameter  and 
other  requirements. 


SIGMUND  COHN  CORP 

44  GOLD  ST  NEW  YORK 


PRECISION  POTENTIOMETERS 


Various  types  of  potentiometers  cus¬ 
tom  wound  to  specifications  ore 
available.  They  feature  extremely 
close  limits  in  electrical  characteris¬ 
tics  and  mechanical  construction, 
low  electrical  noise,  low  torque,  and 
long  life. 


All  types  will  operote  within  speci¬ 
fied  limits  of  performance  at  tem¬ 
peratures  —55°  C.  to  +55°  C.,  95% 
relative  humidity  ot  altitudes  up  to 
50,000  feet.  Corrosion  resistant  ma¬ 
terials  are  used  throughout  and  all 
insulating  ports  are  fungkided.  Our 
potentiometers  meet  AN-E-19  speci- 
fkotions. 


A  minor  modHkation  of  the  standard  sinu- 
soida?  potentiomottr  type  RL-II-C  (as  illus- 
tratod)  permits  operation  up  to  7800  RPM. 
After  a  test  of  28  million  cycles  at  7800  RPM, 
one  of  these  units  showed  negligible  wear. 


We  invite  your  inquiries  and  speci 
fkotions. 


Write  for  Bulletin  r-68 


THE  GAMEWELL  COMPANY 


Newton  Upper  Falls  64,  Massachusetts 


ACTUAL  TESTS 


PROVE 

-  JK  H17  Crystals  Are 
Truly  Hermetically  Sealed! 

There's  no  room  for  doubt!  Every 
JK  H17  Crystal  described  as  hermetically 
scaled  is  actually  immersed  in  95°  C 
water  as  an  actual  test! 

This,  ond  many  other  rigorous  tests, 
guards  the  quality  of  JK  stabilized  crys¬ 
tals  all  down  the  line. 

JK  mokes  a  crystal  to  fit  every  industriol,  broodcost, 
communication  and  omoteur  need. 

Send  today  for  your  copy  of  the  JAMES  KNIGHTS 
Crystol  cotolog. 


NEW  PRODUCTS  (ceatinMd) 

ing  distortion,  noise  and  hum  level 
in  audio-frequency  equipment.  No 
balancing  or  time-consuming  tun¬ 
ing  is  required  to  make  measure¬ 
ments.  A  pushbutton  balances  the 


NEW,  MVANCED  lEVELOPMENT 
h  ladio  SwHch-Timen 


unit  automatically.  The  funda¬ 
mental  circuit  of  the  meter  com¬ 
prises  a  series  of  eight  fixed  band 
rejection  filters  covering  the  50-  ' 
cycle  to  15-kc  range,  followed  by  a  I 
stable,  high-quality,  wide-range  | 
(50  cycles  to  45  kc),  high-gain  am-  j 
plifier.  Two  amplifier  gain  con-  j 
trols  are  provided — one  a  step  type 
covering  the  range  +40  to  -60  in 
10-db  steps;  the  other  a  contin¬ 
uously  variable  control  covering  the 
±  10-db  range. 


Frequency  Standard 
&  Test  Set 


Freed  Transformer  Co.,  Inc.,  ! 
1718-36  Weirfield  St,  Brooklyn,  j 
N.  Y.,  have  introduced  the  model 
1360  frequency  standard  and  test  i 
set.  It  consists  of  a  crystal-con-  ' 
trolled  oscillator,  a  modulator  and  ! 
a  c-r  oscilloscope  for  observation  ; 
of  Lissajous  figures.  Accuracy  is 
better  than  2  cycles  or  0.1  percent, 
whichever  is  greater.  Main  advan-  | 
tages  are  the  ease  of  adjustment 
procedure  and  the  fact  that  any  ' 
low-frequency  oscillator  can  be  used 
as  an  audio-frequency  source  for 
alignment  of  telemetering  equip¬ 
ment.  Catalogs  and  price  lists  are 
available. 


Tape  Recording  Head 

Shure  Brothers,  Inc.,  225  W. 
Huron  St.,  (Chicago,  Ill.  Model  TR5 
tape  recording  head  combines  the 
functions  of  record,  playback  and 
erase  in  a  single  unit  with  excellent 
frequency  response  and  output 
level.  A  special  feature  is  the  use 
of  a  deep-drawn  mu-metal  shield 
for  optimum  hum  reduction.  Record 
and  playback  soil  impedance  is 


Here’s  your  chance  to  put  some¬ 
thing  new  and  better  into  the  de¬ 
sign  of  alarm-clock  radios — and  at 
a  saving  in  cost.  “Tru-Bel” — 
Sessions’  outstanding  new  ten-min¬ 
ute  reminder — is  a  pleasant  sound¬ 
ing  bell  specially  tuned  to  penetrate 
right  through  the  sound  of  radio 
music  or  speech.  “Tru-Bel”  gently 
coaxes  the  soundest  sleeper  to  rise 
and  shine  if  he  should  “cat-nap” 
for  ten  minutes  after  his  radio  turns 
on — it’s  a  great  improvement  over 
harsh,  rasping  buzzers. 

In  other  respects,  too.  Sessions 
Switch-Timer  movements  are  dis¬ 
tinctively  different  from  conven¬ 
tional  clocks.  There’s  no  center -disc, 
and  clock  hands  are  easily  read¬ 
able.  What’s  more,  the  low  speed 


motor  is  “kitten-quiet”  without  an¬ 
noying  buzz  from  high  speed  gears. 

Other  outstanding  features  in-  , 
elude:  “Sleep-Slector”  lullaby  * 
switch  on  some  models  to  turn 
radio  off  automatically  at  any  pre¬ 
set  time  up  to  90  minutes;  auto¬ 
matic  radio  shut-off  to  2  hours 
after  timer  tum-on  (for  the  forget¬ 
ful),  10  and  15  amp.  switch  (UL  ap-  ^ 
proved).  In  addition,  you  have  your  ■ 
choice  of  front  or  back  controls, 
round  or  square  bezel,  etched  or 
screened  numerals,  luminous  or  in 
any  color.  Dial  and  hand  styling 
to  specifications.  All  movements 
factory  tested  and  guaranteed  for  | 
one  year.  Feel  free  to  inquire  for 
details,  or  send  coupon  below  for 
catalog. 


ess  ions 


SWITCH 
TIMERS  ”1 


TIm  Cl*<k  C»iitR«iiy,  TIumt  Dhr.,  D*pf.  4,  Cmr.  I 

PUoM  —ltd  iM,  frM  of  dtorgo,  your  cowploto  catalog  of  Radio  Swndt-Timon.  | 

NAME  . D»T. .  I 

COMPANY . .  j 

STRffT _ _ _ _ _ _  I 

CITY . . . . . . . STAH  . . . 
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NEW  PRODUCTS 


(cofitiniMd) 


L.  H.  TERPENING  COMPANY 

DESIGN  •  RESEARCH  •  PRODUCTION 

Microwave  Transmission  Lines  an cJ  Associated  Components 
16  West  61st  St  •  New  York  23,  N  Y.  •  Circle  6-4760 


1,660  ohms  at  1,000  cps,  while  erase 
coil  impedance  is  1,000  ohms  at  40 
kc.  Output  level  is  5  db  above  1 
mv  at  1,000  cps  at  tape  speed  of 
3.75  in.  per  second.  Overall  di¬ 
mensions  are  0.685  in.  maximum 
height,  1.240  in.  wide  and  1.031  in. 
deep. 


Microwave 

Shutter" 

by  TERPENING 


Amplifier  Kit 

Triad  Transformer  Mfg.  Co.,  2254 
Sepulveda  Blvd.,  Los  Angeles  64, 
Calif.,  has  introduced  the  HF-10 
amplifier,  produced  especially  for 
those  who  like  to  build  their  own 
sound  reproducing  systems.  It  fea¬ 
tures  a  frequency  response  within 
1  db  from  20  to  20,000  cycles.  Dis¬ 
tortion  is  less  than  2  percent  from 
50  to  18,000  cycles  at  full  10  watts 
output ;  less  than  1  percent  from  20 
to  20,000  cycles  at  5  watts.  Gain  is 
74  db  from  crystal  microphone  or 
radio  receivers,  96  db  through  pre¬ 
amplifier.  Complete  specifications, 
circuit  diagram  and  prices  are 
shown  in  bulletin  HF-10. 


The  “shutter”  you  see  in  the  waveguide  section  above  is  de¬ 
signed  to  close  automatically  when  the  radar  is  not  operating. 
This  prevents  damage  to  the  crystal  detector,  which  might  be 
caused  by  radiation  from  other  nearby  radars. 

Specifications  called  for  very  high  attenuation  when  closed, 
extremely  low  attenuation  when  open,  and  fully  automatic 
operation. 

As  designed  and  produced  in  quantity  in  our  plant,  the  per¬ 
formance  of  this  component  exceeded  our  customer’s  expec¬ 
tations.  For  example: 

with  the  solenoid-actuated  shutter  in  closed  position,  at¬ 
tenuation  is  greater  than  40  db, 
with  shutter  open,  attenuation  is  negligible — a  few  hun¬ 
dredths  of  one  db. 

This  is  a  typical  example  of  the  work  we  are  set  up  to  handle — 
from  design  through  production — from  single  component  to 
entire  transmission  line.  Although  our  engineering  staff,  lab¬ 
oratories,  and  fully  equipped  shop  are  usually  busy  on  gov¬ 
ernment  contracts,  our  unusual  facilities  may  permit  us  to  work 
with  you  on  special  components  for  military  microwave  sys¬ 
tems.  We  shall  be  happy  to  talk  with  you  about  your  present 
and/or  future  needs. 


Counting  Rate  Meter 

Radioactive  Products,  Inc.,  De¬ 
troit  26,  Mich.,  announces  the  model 
C-2,  3  counting  rate  meter  for  use 
with  Geiger  tubes.  The  instrument 
has  application  in  monitor  installa¬ 
tions  and  also  in  the  recording  of 
x-ray  diffraction  patterns  and  other 
transient  phenomena.  Pulse  inte- 
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CAN  YOU 
AFFORD  NOT 
TO  OWN  IT? 


1  5.4TH  STREET  AND  7TM  AVENUE 
WMITESTONE  N  T 


over  5000  hours  now 


pncti( 
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RECORDING  EQUIPMENT 
CORPORATION 


A  Sylvonia  fl•ctri<  Tt  fttb«  tfiowiiif 
M«t«x  9aflc«t  loos*  cn»^  in  ^otitlnn 


‘We  have  found 
Metex  Electronic  Gaskets 
excellent  for  HF  currents 
inexpensive  to  assemble.”  | 

Sylvonio  Electric  Products 


Sylvania  has  been  using  Metex  gas¬ 
kets  for  over  a  year  as  conductive 
shields  for  their  TR  tubes  used  in 
radar  and  micro-wave  ranging 
equipment. 

To  quote  their  experience:  “We 
have  found  Metal  Textile  knitted 
wire  gaskets  excellent  for  conduct¬ 
ing  high  frequency  currents  with¬ 
out  boundary  arcing.  The  gaskets 
are  resilient,  and  yet  do  not  deform 
too  readily.  Best  of  all,  the  ma¬ 
terial  is  inexpensive  to  assemble 
through  soft  soldering  techniques." 

r  ^  1 


MtOBVCTIMKIER  *SP£C/41S* 

for  Radar  and  Electronic  Applications 

Componion  shutter  counters  used  os  duel  direction  indicotors.  One  counter  odds 
while  the  other  subtrocts.  Shutter  Monks  out  counter  which  is  on  negative  side  ol  000. 


2*flgure  Rotary  Coun¬ 
ter  used  in  novigoting  in¬ 
struments. 


High-speed,  non-reset  “Y'* 
type  counter  for  building  into 
rodor  instruments. 


Speciol  AAodel  “Y"  with  win¬ 
dow  at  reor  designed  for  use 
in  radar  equipment. 


These  are  a  few  of  the  "specials"  developed  by  Durant  for  Radar  and  Elec¬ 
tronic  applications.  When  one  of  the  many  start^rd  Productimeters  is  not  the 
exact  answer  to  a  problem,  Durant  ertgineers  modify,  combine,  or  develop 
entirely  new  counters  to  meet  the  porticular  requirements  of  the  job. 


\  DUKANT  MP«a  COMMNT  A| 

\  19U  N.  tuffum  St.  IIROroneutf. 
iV»P  \  Mitw«MHiM  1.  Wb.  ProvMms  9,R.i.  *||y 

Sspr— ntoHv—  In  Mndpol  CMm 


The  properties — electrical  and 
physical — which  make  Metex  Elec¬ 
tronic  Gaskets  effective  in  this,  and 
other  demanding  HF  and  UHF  ap¬ 
plications  are  due  to  their  being 
made  from  knitted  (not  woven) 
wire  mesh.  The  hinge-like  action 
of  the  knitted  mesh  permits  con¬ 
trolled  resiliency  of  the  finished 
gaskets.  These  can  be  die-formed 
to  close  dimensional  tolerances, 
when  required.  There  is  practically 
no  limit  to  the  metal  or  alloy  which 
can  be  used. 

If  the  equipment  you  are  manu¬ 
facturing  or  designing  requires  a 
resilient  conductive  or  shielding 
material,  our  engineers  will  wel¬ 
come  the  opportunity  of  working 
with  you.  A  letter,  addressed  to 
Mr.  R.  L.  Hartwell,  Executive  Vice 
President  and  outlining  your  re¬ 
quirements,  will  receive  immediate 
attentioa 


COSTS  LESS  tiedt 


I  A  CHIir  INOINin  SAYti . , .  have  been  using  the  Fairchild  Tape  Re¬ 
ly  no 

.  ^  z  IT;  : _ _  ,  .  optimum 

performance  always  .  .  .  has  operating  features  no  other  equipment 
.  t  ....  -.  literally 

I  paio  lor  itseit  .  .  .  iront  ottice  tniiuts  i  m  a  magician' 

I  PROM  THi  PROMT  OPPKIi  .  .  .  tried  to  get 
along  with  cheaper  tape  recorders  . . .  look^ 
good  hut  didn’t  hold  spm  or  stand  up  for 
I  Tong  .  .  .  Fairchild  mves  my  customers 
I  better  recordings  .  .  .  brings  me  more  cus¬ 
tomers  .  .  .  can  do  shows  now  we  couldn't 
with  other  recorders  .  .  brou^t  in  new 
sixMisors  .  .  .  and  my  engineers’  budget  asks 
almost  nothing  for  maintenance  . . .  bow  aoon 
can  we  get  delivery  on  another  unii.^  .  .  . 
regret  we  didn't  get  the  Fairchild  Tape  Re¬ 
corder  sooner! 

Wl  NAVI  MIICNIlO  TAM  RICOIMtSi  Citw>l» 
awwA.  m.Y.I  .  CaS-TV  IN.V.  mA  M.llyw.»ai  • 
iMm  i»m4  SMIm  IN.T.I  •  WJI  IDWratll  •  U.  $. 

Slfooi  Cuqw  WiutUfRoplilc  CuuF«f  (1.1.  City)  •  HMIm 
SfuorfeotHof  SrttvM  (Ruow,  TuHo,  Miloul  •  0«utrol 
Muturt  IDuHoH). 


METAL  TEXTILE  CORPORATION 

641  EAST  FIRST  AVI  .  ROSILII,  N  J 
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NEW  PRODUCTS  (cmNawd) 

Rrating  circuit  of  the  Geiger-tube 
power  supply  is  adjustable  to  full- 
scale  ranges  from  100  to  50,000 
counts  per  minute.  Response  time 
of  the  circuit  is  independently  vari¬ 
able  from  480  seconds  to  0.1  sec. 
Better  than  1-percent  circuit  linear¬ 
ity  has  been  achieved  and  provisions 
for  driving  an  external  recording 
meter  are  provided. 


Dynamic  Pressure-Measuring 
System 

Sierra  Electronic  Corp.,  San 
Carlos,  Calif.  Phase  and  amplitude 
errors  arising  from  flexible-tube 
connection  of  pressure  cells  used  in 
dynamic  measurement  are  elimi¬ 
nated  in  the  new  flush-mounted 
cells  by  elimination  of  the  tubing 
connections  themselves.  Cells  mount 
directly  in  the  surfaces  upon  which 
the  measured  pressures  impinge. 
Having  a  natural  frequency  of  ap¬ 
proximately  2,400  cps,  the  cells  ex¬ 
hibit  a  uniform  frequency  respons 
between  0  and  250  cps.  Units  art. 
listed  with  these  sensitivities:  0  to 
±  2.5  psi,  0  to  ±  5  psi  and  0  to 
±  10  psi.  Phase  accuracy  through¬ 
out  is  better  than  db  0.2  deg.  The 
equipment  is  particularly  applicable 
to  the  measurement  of  instanta¬ 
neous  aerodynamic  forces. 


4  In  the  field  of  electronics  and 
the  electrical  goods  industry, 
MOSINEE  is  known  for  its 
dependable  uniformity,  and  its 
scientifically  controlled  physical 
and  chemical  properties,  such  as: 


Good  dielectric  strength  . . . 
proper  softness  or  stifiFness  .  .  . 
high  tensile  or  tear  strength  .  .  . 
creped  with  controlled  stretch  or 
flexibility  . . .  specified  pH  for 
maximum -minimum  acidity  or 
alkalinity . . .  accurate  caliper,  density, 
liquid  repellency  or  absorbency. 


Literature, 


Deflection  Amplifier.  Sylvania 
Electric  Products,  Inc.,  Empo¬ 
rium,  Pa.  Three  loose-leaf  perfo¬ 
rated  catalog  sheets  cover  the 
type  6BL7GT  duotriode  deflection 
amplifier.  Included  are  ratings, 
typical  operating  conditions, 
physical  specifications,  circuit  ap¬ 
plications  and  characteristics 
charts. 


If  you  have  a  fiibricating  or 
processing  problem  involving 
paper,  a  discussion  with  MOSINEE 
technicians  might  prove  helpfiiL 
Please  write  Dept  E  , 


Switch  Listings.  Unimax  Switch 
Division,  The  W.  L.  Maxson  Corp., 
460  W.  34th  St,  New  York  1,  N.  Y. 
Makers  and  designers  of  equip¬ 
ment  for  the  armed  forces  will 
find  useful  information  about  pre¬ 
cision,  snap-acting  switches  in  the 
interchangeability  guide  recently 
issued.  It  is  pictorially  indexed 
with  outline  drawings  of  switches 
used  in  aircraft  and  other  applica¬ 
tions  requiring  precise  control  or 


IIHEE  PAPER  MILLS 


iomiery,  1951  —  ELECTRONICS 


TYPICAL  PULSE  COMBINATIONS 


THE 

MODEL  902 

DOUBLE  PULSE 
GENERATOR 


SON 


ICN 


POPULAR  NATIONAL  DIALS 

ACN — Hw  original  design  so  popular  with 
ntonuiocturors,  oinateurs  ond  experimentors 
who  "build  their  own"  and  desire  diirect 
calibration,  S"  H.  x  714"  W.  $3.30  net. 
ICN— an  illuminated  rersion  of  the  ACN, 
SH"  H.  X  7%"  W.  $6.00  not.  SCN— same 
dial  Kales  os  ACN  ih  reduced  sixe,  4  7/16" 
H.  X  6'/4"  W.  $3.00  not.  h^N — Koled  down 
dial,  ideal  for  mobile  installations  ond  small 
conrorters,  XW  H.  x  3*4"  W.  Q.70  net. 

Export  Div.,  Dept.  E-151 


I 

ELECTRONICS— /aanory.  W1 


Fits  Your 


.  Production  To  A 

Ken  von  "TV'— high  quality,  uniform 
transformers,  are  your  best  bet  for  development, 
production  and  experimental  work.  For  over  20 
years,  the  KENYON  “K”  has  been  a  sign  of  skill> 
ful  engineering,  progressive  design  and  sound 
construction. 


Now  —  reduce  inventory  problems,  improve 
deliveries,  maintain  your  quality  —  specify 
KENYON  “T’s,”  the  finest  transformer  line  for 
all  high  quality  equipment  applications. 


New  Catalog  Edition  I  Writo  Today  I 

Kenvon  new  modified  edition  tells  tiie  com* 
plete  story  about  specific  ratings  on  all  transform¬ 
ers.  Our  standard  line  saves  you  time  and  expense. 

Send  for  your  copy  of  our 
V I .  latest  catalog  edition  now/ 


BSIEf  SPECIFICATIONS 


PULSE  DUtATIOM  lodhrMuoUy 
odlmtuMo  from  0.IS  lo  I.S 
*mlcmtcxiidi;  SISE  TIME  b  .0$. 
DECAY  TIME  0.10  mkraoKwOx. 
ISPACINO  hxlwooii  puhot  «ari- 
[oMo  from  — O.S  to  +10  mlcro- 
locoiMx.  RIPETITION  RATE 
*od|iutohb  M  1  ruutoi,  1  lo  10, 
.10  to  100  ood  100  to  1000 
cydot;  coo  ho  oxioroolly  trlg- 
'fortd.  OUTPUT  IMPEDANCE 
opproxiowtoly  400  ohoM,  owx- 
Imom  output  rollogo,— 100  v. 
CONTROL  CALIBRATION  AC¬ 
CURACY  ±  S%  ovor  ooliro 


I  to  I.S  The  Berkeley  Double  Pulse  Generator  produces 
two  pulses  individually  controllable  in  width, 
xori-  amplitude  and  time  relation  to  each  other.  Pulse 
10  micro-  amplitude  is  individually  adjustable  without 

N  RATE  cross  effect  from  0  to  +50  v.  and  0  to  —200  v. 

*10 *^000  control,  plus  a  10  to  1  step  attenuator  per- 

•iiy  trig-  varying  the  amplitude  of  toth  pulses  after 

PEDANCE  mixing. 

r^ioo*»  typical  applications.  ..Resolution  tests  of  high  speed 
ION  AC-  scaling  circuits,  responM  simulation  of  scintillation  and 
or  ooliro  proportional  counters,  evaluation  of  electronic  gate  and 

switch  response,  TV  equipment  testing,  characteristic 
checks  of  wide  band  amplifiers,  etc. 

COMPLETE  INFORMATION  h  yourt  for  ih*  tsk'iHg;  plttte  rtquesl 
Bulletin  E-902. 


<®> 

NATIONAL 


roven 

Dependable 

Quality 


2200  WRIGHT  AVE.  •  RICHMOND,  CALIF 


KENYON 


TRANSFORMER  CO..  Inc. 

840  BARRY  STREET  •  NEW  YORK  59,  N.  Y. 


SPECTRUM  ANALYSIS  FROM  AF  TO  UHF 
FASTER  AND  SIMPLER  WITH  THESE 

PANORAMIC  INSTRUMENTS 


ThM*  initrum«nts  help  celUct  data  mor*  quickly,  simply  and  objoctivaly.  Long 
rocognitad  at  being  unexcelled  for  laboratory,  research  and  production  applica¬ 
tions  requiring  spectrum  or  waveform  analysis. 

Spectral  components  are  visualized  graphically  on  a  cathode-ray  tube  at  sharp 
vertical  deflections  distributed  horizontally  in  order  of  frequency.  Deflection 
height  directly  indicates  component  or  signal  level. 

Whether  your  problem  is  analyzing  waveform  distortions,  noises,  characteristics 
of  AM,  FM  or  pulsed  signals,  vibrations,  spurious  oscillations  or  modulation, 
response  characteristics  of  filters  or  transmission  lines,  etc.;  or  monitoring  many 
frequency  channels  simultaneously,  it  will  pay  you  to  investigate  these  pano¬ 
ramic  analyzers. 


PANOIAMIC  iONIC  ANALYZfR,  MODEL  AP  I 
Automatic  Waveform  Analysis  in  Only  1  Second 


Accoptod  os  tlM  PRACTICAL  ANSWER  for  truly  simple  high 
spood  OAolysis  of  vibrotioni,  hormonict,  noisos«  ocoustics  ond 
ietormodulotion  under  stotic  or  dynomic  conditions,  the  AP-1 
outomoticolly  soporotes  ond  meosures  frequency  ond  mogni- 
twdt  of  comploK  ovdio  wove  components. 

Proquoncy  too##  40*20,000  cps,  log  scale 

Input  Voltego  Rongo  500uV*500V 

Voltoge  Scolo  Lineor  ond  two  decade  Leg 

Resolution  Optimum  throughout  frequency 

range 

Prosentotions  eosily  phetegrophed  or  recorded.  Con  be  colt* 
broted  for  determining  level  of  individuol  sound  or  vibrotionoi 
components. 

Poneromic  Response  Indieotor  for  checking  frequency  front- 
mission  chorocteristics  of  lines,  filters,  speokert,  etc.,  plus 
Intermodulotion  Anolyier-optionol. 


PANORAMIC  ULTRASONIC  ANALYZER,  MODEL  SI-7 
A  New  Direct  Reading  Spectrum  Analyetr 


An  involuoble  initrument  for  chennol  monitoring,  telo* 
motorirtg,  medical  studios,  ortd  for  investigoting  ultrosonic 
wovoform  content  ond  ultro  oudible  noises  ond  vibrations, 
the  SR*7  allows  overall  observotion  of  o  200KC  wide  bend 
or  highly  dotoilod  exominotion  of  selocfod-norrow  bonds. 

Frequency  Ronge:  2KC-300KC,  lineor  scole 
Sconnirtg  Width  Continuously  vorioblo,  200KC  to  zero 
Amplitude  Scole:  liiteor  ond  two  deco^  Log. 

Input  Voltoge  Ronge:  1mV*50V 

Resolution:  Continuously  vorioblo  from  2KC 


to  better  then  500  CPS. 


PANADAPTOR  SA-3,  SA-A  PANALYZOR  Sl*3,  $1-4 
For  General  RF  Spectrum  Anoiysis 


Recognized  os  the  fastest  ond  simplest  moons  of  invos- 
tigoting  ond  solving  such  RF  problems  os  frequency  sto* 
bility,  medulotion  chorocteristics,  oscillotions,  porosities 
ond  monitoring  under  static  or  dynomic  conditions,  these 
models  ere  ovoiloble  in  ever  a  dozen  different  types, 
designed  to  meet  your  pqrticulor  opplicetien. 

Ponedopter  units  oporote  with  superheterodyne  receivers 
which  tune  in  the  spectrum  segment  to  be  observed. 


Ponolyzort  use  on  externol  signol  generator  for  this  purpose  ond  hove  o  flot  response  for  determining 
relotive  levels  of  signols. 


P*N*0*PI0»,  S*  I  P/kNAlYZOt  II  I 

For  RF  Spectrum  Arsofysis  where  Maximum 
Resolution  is  a  "Must  " 


Avotiobio  in  severol  types  with  maximum 
sconning  widths  ronging  from  300ICC  to  30MC, 
both  the  SA*8  ond  51*8  feoture.  .  .  . 


Write  Oopt.  F3  for  comploto 
specifications  and  pricos 


*  Continuously  Vorioblo  Resolution  from  100KC  to  lOOeps 

*  Synchronous  ond  Non -synchronous  Scanning 

•  long  Porsistonco  Oisploys  plus  Intensity  Grid 
Medulotion  for  Anoiysis  of  Pulsed  RF  Signols 

•  Continuously  Vorioblo  Sconning  Width  from 
moximum  to  Zero 


PANORAMIC..-^ 


NEW  PRODUCTS  (ceiitiiivwl) 

limit  switching,  lists  AN  numbers 
and  gives  the  corresponding  coni 
pany  type  numbers. 

Radio  In  Petroleum  Industry.  Gen¬ 
eral  Electric  Co.,  Syracuse,  N.  Y., 

I  has  available  a  new  booklet  cover- 
I  ing  broadly  the  use  of  two-way 
i  radio  in  the  petroleum  industry.  It 
treats  the  general  uses  of  two-way 
!  equipment,  types  of  systems,  li- 
I  censing  regulations,  equipment 
:  capabilities,  special  installations, 
i  relaying,  costs  of  installations  and 
savings  experienced  by  operators  - 
j  using  two-way  radio  in  their  work. 

Regulated  Power  Supply.  Oregon 
i  Electronics,  206  S.  W.  Washington 
St.,  Portland  4,  Oregon.  Bulletin 
53  covers  the  model  U6  dual-out¬ 
put,  heavy-duty,  regulated  power 
!  supply.  The  unit  treated  supplies 
d-c  continuously  variable  from  0 
to  600  V  at  400  ma.  Chief  features 
and  technical  specifications  are 
I  given. 

I  I.€ver  Key.  Circuit  Controls  Co., 

I  3201  Peoria  St,  Steger,  Ill.  A 
I  single-sheet  bulletin  describes  the 
'  model  1  lever  key  intended  to  be 
I  used  in  medium-duty  multiple-cir- 
j  cuit  switching.  Illustrations,  typi- 
I  cal  applications  and  general 
I  ordering  information  are  included. 

I  Rotary  Switches.  Electro  Switch 
I  Corp.,  167  King  Ave.,  Weymouth 
88,  Mass.  Rotar>’  multiple  tap  and 
!  transfer  switches  that  conform  to 
Navy  and  Underwriters’  Labora¬ 
tories  requirements  are  described 
in  catalog  1950-JR.  Sectional,  cut- 
I  away  and  exploded  views  of  typi¬ 
cal  switches  show  details  of  the 
j  design.  Contact  po.ssibilities 
.  shown  include  single-  and  double¬ 
break  as  well  as  shorting  and  non- 
:  shorting  action.  Four-,  eight-  and 
!  sixteen  -  position  switches  are 
I  listed. 

Audio  Equipment.  Sun  Radio  & 
Electronics  Co.,  Inc.,  122-124 
Duane  St.,  New  York,  N.  Y.,  has 
!  ready  for  distribution  the  new  edi¬ 
tion  of  its  100-page  audio  equip¬ 
ment  handbook.  A  large  .section  is 
devoted  to  questions  and  answers 
most  common  to  high-fidelity  as¬ 
pirants  or  owners.  The  balance  of 
the  handbook  contains  listings, 

'  prices  and  information  on  hun- 
I  dreds  of  components  and  subas- 
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BURGESS  ENGINEERS  WILL 
DESIGN  A  NEW  BATTERY  TO 
MEET  YOUR  SPECIFICATIONS 


It’s  all  part  of  the  Burgets  Service  I  Thia  complete 
Engineering  Manual  liati  hundreds  of  battery  typee 
developed  by  Burgeu  Engineers  to  meet  new  require* 
ments.  If  the  specific  battery  you  need  is  not  among 
them,  the  complete  Burgess  facilities,  design,  pro* 
duction,  and  engineering  will  be  placed  at  your  dis¬ 
posal  to  build  the  battery  you  need  in  any  quantity 
— large  or  small  t 


Wrif»  for  ENGINEERING  MANUAL  and  CHECK  SHEET 

No  obligation.  By  return  mail  you  will  receive  the  FREE  Engineering 
Manual  listing  the  complete  line  of  Burgess  Batteries  together  with 
specifications;  also  the  Burgess  “Check  Sheet”  on  which  you  may  outline  your 
requirements  in  the  event  that  the  battery  you  need  has  not  already  been 
developed.  Address: 


BURGESS  BATTERY  COMPANY 

(DEPT.  El)  FREEPORT,  ILLINOIS 


PAPER  TUBES  for  Coil 
Winding  up  to  IVi"  x 
TVi"  wall  thicknestes  to 
'/4" 

),000  poksibl*  ARBOR  tim 

TE  DmVEXY  oa  ■’tTOCX"  sfssa  e< 
md  rsctemsulot  DislscMe  Kraft  tubas. 
X  H"  to  1V4"  X  *H".  Bouud  tubas 
1”  ID. 

priess  oa  AX7  diaMaaioa  or  quoaifty  of 
Ask  about  oor  pbaaoUc  iatprsqaalod 


rE  PAPER  TUBE  CO. 


Whatever  test  specifications  your 
product  has  to  meet,  you  can  de¬ 
pend  on  Bowser,  because  Mtandord 
Bowser  Environmental  Simulation 
Chambers  meet  all  Governmental 
test  specs.  In  most  coses  one  Bowser 
Unit  will  perform  all  the  tests  re¬ 
quired.  To  meet  unusual  testing  re¬ 
quirements  special  accessories  and 
instrumentation  can  be  furnished. 

All  Bowser  Units  ore  self-contained, 
and  will  automatically  maintain  pre¬ 
set  conditions  within  close  t^er- 
ances.  Their  design  and  rugged  con¬ 
struction  assures  continuous  opera¬ 
tion  for  indefinite  periods,  yet  they 
require  no  special  skills  to  operate. 
To  meet  specific  requirements.  Units 
can  be  provided  with 
automatic  cycling  of 
temperature,  altitude 
and  humidity. 

WAIK-IN  CNAAtMRS  .  .  . 
•awtsr  ofsa  hsiUt  wM-is 
thembsn  sf  aft  •fzss,  field 
csaifrvcfsd  sr  cssipfsfsfy 
onsatbfsd  fa  oar  alaaf. 


FUamsnts,  imodas,  supports,  spitagi.  ale. 
lor  slsclroalc  tubas.  Small  wira  oad  flat 
mstal  formed  parts  to  yonr  prmts  for  year 
ntssmhilas,  Doubla  polalod  plaa.  Wfaa 
stroigblanad  and  cut  dkimrtar  up  la  M- 
Inch.  Any  loagth  up  to  12  teat. 

LOXON  Bshinq  taeklo  eccssaorlaa. 
Inquiries  wU  rocsivo  prooipl  attsolta. 


ABT  WIRE  illlD 


227  High  SL 


Ilewerk  2.  H.  I. 


BOWSER.C 

Refrigeration  Division 

TERRYVIILE  •  CONN 
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The  Model  205  Variplotter,  highlighting  accuracy,  speed,  and  versatility, 
brings  to  industry  and  laboratory  a  new  tool  with  a  wide  field  of  application. 
This  instrument  will  present  on  a  30-inch  square  plotting  surface  a  precise 
graphic  representation  of  one  variable  as  a  function  of  another  variable, 
requiring  only  that  the  variables  be  expressed  by  d-c  voltages. 

ACCURACY  T***  occyracy  >•  .os  pyrcmt  yf  fyll  tcoly  at  70*r.  Thy 
dynomic  occyracy  avyreact  .OS  M'cant  of  fall  scaly  alas  Mm 
static  accuracy  at  a  wrlMny  syyyd  of  OVi  laciMs  par  sycoad. 


SENSITIVITY 


Thy  standard  sansifivity  yf  Hm  Vorlplyftyr  Is  fifty  arlllhrylfs 
pyr  inch  wifk  yflMr  raapys  yf  synsitivify  ovollably. 


RESPONSE  I'l'*  niaxiaiani  pan  pad  arm  accylyrations  ary  ISO  and  ISO  IikIms 
par  sacond  sqaaryd,  raspycMvyly.  SIcwinp  spaads  yf  boMi  pan  and 
arm  ary  10  Inchas  par  sacond. 

Tka  Voriplottcr  may  be  adapted  for  special  use  by  the  addition  of  occessories  selected  from 
our  standard  line — such  as  multiple  variable  conversion  kits,  low-drift  d-c  omplifiers,  analog 
computer  components;  or  components  designed  for  your  specific  need. 

YOUR  INQUIRIES  ARE  CORDIALLY  INVITED. 


ELECTRONIC  ASSOCIATES,  INC. 


LONG  BRANCH 


NEW  JERSEY 


NIW  PRODUCTS  (coytiyyed) 

xemblies  relative  to  hi|rh-fidelity 
music  reproduction. 

Radio  Hook-Up  Wire.  Rome  Cable 
Corp.,  330  Ridge  St.,  Rome,  N.  Y. 
Three  data  sheets  describe  the 
various  standard  types  of  radio 
hook-up  wires  now  available. 
Those  included  are  Underwriters’ 
Laboratories  approved  thermo¬ 
plastic  types  for  90  C  and  80  C 
temperatures,  rubber-insulated 
types  for  75  C  temperature  and 
military  approved  types  WL, 
SRIR,  SRHV,  SRI  and  S’'sIB.  The 
insulation  thicknesses  ^nd  cover¬ 
ings  as  shown  in  the  tables  are  re¬ 
quired  on  approved  types,  or  as 
noted. 

Relay  Catalog.  Potter  &  Brumfield, 
221  N.  Main  St,  Princeton,  Indi¬ 
ana.  The  24-page  catalog  109  con¬ 
tains  new  information  on  relays, 
shaded-pole  motors  and  timers. 
Its  comprehensive  presentation 
facilitates  ordering  procedure, 
offers  valuable  assistance  in  de¬ 
velopment  problems  and  in  select¬ 
ing  the  proper  type  relay  to  meet 
every  requirement.  Fully  illus¬ 
trated,  the  catalog  contains  pic¬ 
tures  and  schematic  drawings  of 
over  150  models,  showing  accurate 
over-all  and  mounting  dimensions. 
Kasy-to-read  charts  list  complete 
coil  and  contact  data  on  every 
relay. 

Insulation  Tape.  Insulation  Manu¬ 
facturers  Corp.,  566  W.  Washing¬ 
ton  Blvd.,  Chicago  6,  111.  Complete 
application  and  technical  data  on 
Silastic  tape.  Type  R  class  H  elec¬ 
trical  insulation  are  given  in 
bulletin  680.  The  type  described, 
made  by  coating  woven  glass  cloth 
with  a  partially  vulcanized  sili¬ 
cone  rubber,  is  an  extremely  flex¬ 
ible  insulation  combining  the  heat 
stability  qualities  of  the  silicones, 
the  resilience  of  rubber-like  mate¬ 
rials  and  the  excellent  physical 
and  noninflammable  properties  of 
glass. 

Portable  F-M  Radiotelephone. 
Doolittle  Radio,  Inc.,  7421  S. 
Loomis  Blvd.,  Chicago  36,  III.,  has 
issued  a  2-page  bulletin  on  the 
Littlefone  portable  f-m  radiotele¬ 
phone  that  now  provides  increased 
power  and  range  to  facilitate  2- 
way  communication  in  many  fields 
of  operation.  The  unit  described 
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CORPORAflON  -255  Grant  Ave.,  East  Newark,  N.  J 


1055  NEPPERHUN  UVENUE.  YONKERS  3.  NEW  YORK 


For  0xtraordlnary 
•Ittrltal  porFormoiKO 


low  centiKt  drop 


•  low  oloctrlcol  nol«o 


IN  CONTAaS 


for  low  rosIstoiKO 


non-wolding 

choroctor 


Bocovm  of  lONGEH  LIFE  on  tho  job  . . . 
bocouM  of  compocfiMM,  oot/  moonf* 
abUity  and  porfoct  eomplianco  with  today's 
sot-anginaaring  nquiromantt . . .  than  dopond- 
abh  Elaetrolytk  Capacitors  arm  rapidly  bocoming 
a  MUST  with  loading  radio  ond  tolovision  manu- 
facturors.  Wo  boliovo  thoy  bofong  in  YOUR 
plans  for  1951.  Got  ocquaintod  with  thorn, 
ond  tho  rost  of  tho  oxtonsivo  ASTRON  lino. 


WtITI  FOI  CATAIOO  AC'S 
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NEW  PRODUCTS  (continmd) 

contains  a  10-tube  f-m  transmitter 
and  ultrasensitive  12-tube  receiver 
that  are  both  crystal-controlled. 
It  is  powered  by  self-contained 
lightweight  storage  batteries  that 
may  be  recharged  from  6-volt  car 
battery  or  115  volts  a-c. 

Acrylic  Ejrtrusion  Molding  Fowder. 
Rohm  &  Haas  Co.,  Washington 
Square,  Philadelphia  5,  Pa.,  has 
published  a  technical  bulletin 
showing  the  recent  modifications 
in  Plexiglas  VM  acrylic  molding 
powder  that  have  made  it  as  easily 
handled  for  extrusion  as  for  injec¬ 
tion  molding.  Physical  properties 
of  the  powder  de.scribed  are  un¬ 
changed  but  the  improved  formula¬ 
tion  makes  possible  extrusions  by 
standard  techniques,  with  oven 
drying  usually  sufficient. 


Tube  Data.  Sylvania  Electric  Prod¬ 
ucts  Inc.,  Emporium,  Pa.  Three 
recent  technical  data  bulletins 
cover  the  type  5845  emission 
limited  control  diode,  type  6CD6G 
beam  power  amplifier  and  type 
6W6GT  beam  power  amplifier  re¬ 
spectively.  Ratings,  typical  oper¬ 
ating  conditions,  circuit  applica¬ 
tions,  physical  specifications  and 
characteristics  charts  for  each  are 
given. 


^The  sensitive  fingers  are  S.S. White  remote 
control  flexible  shafts.  In  the  microprojector 
shown  above  they  connect  the  microscope’s  focusing 
knobs  to  control  knobs  4  feet  away.  In  addition  to  pro¬ 
viding  the  close  sensitive  adjustment  the  microscope 
requires,  they  allow  the  control  knobs  to  be  mounted  in 
a  convenient  operating  position. 

This  same  idea  offers  possibilities  in  the  design  of  TV 
receivers.  By  using  S.S. White  flexible  shafts  to  couple 
the  variable  elements  to  their  control  knobs,  you  ran 
mount  the  knobs  where  they  can  be  manipulatetl  from  a 
comfortable  standing  position.  In  fact,  use  of  the  shafts 
will  completely  eliminate  the  awkward  stooping,  bending 
and  squatting  neefied  to  tune  the  equipment  when  the 
knobs  are  mounted  below  the  picture  tube.  Convenient 
tuning  could  be  a  potent  selling  feature  that  merits 
investigation. 

For  details. 


Spectrum  Analyzer.  Vectron,  Inc., 
235  High  St.,  Waltham,  Mass.  A 
recent  2-page  bulletin  describes 
the  spectrum  analyzer,  a  superhet 
receiver  with  a  5-in.  c-r  oscillo¬ 
scope  output  indicator.  An  illus¬ 
tration  of  the  unit  is  included,  and 
its  chief  uses  and  technical  speci¬ 
fications  are  given. 


Miniature  Test  Equipment.  Oak 
Ridge  Products,  239  E.  127  St., 
New  York  35,  N.  Y.,  has  literature 
available  on  its  line  of  miniature 
test  equipment.  It  includes  mail¬ 
ing  pieces,  a  reprint  of  an  adver¬ 
tisement  and  a  reprint  of  a  tech¬ 
nical  article  dealing  with  the 
model  103  signal  generator;  model 

101  substitution  tester  and  model 

102  high-voltage  meter.  Chief 
features,  technical  data  and  prices 
are  shown. 


It  contains  the  latest  inform¬ 
ation  and  data  on  flexible 
shafts  and  their  application. 
If 'rite  for  a  copy  today. 


Transmitter  Kit.  E.  F.  Johnson 
Co.,  Waseca,  Minn.  Catalog  705  is 
a  four-page  treatment  of  the  Vik¬ 
ing  I  transmitter  kit,  a  completely 
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record  patterns 

from  your 

OSCILLOSCOPE 


Ocillo-Tracer 


as  Msy  as  writing 


yonr  namn 

i  _  simpler  than  a 
i  photo  record ! 

.  Here’s  a  new,  inexpensive  ac- 
l  cessory  to  multiply  the  useful- 
>  ness  of  your  'scopes.  Fits 

fany  standard  ’scope — useful 
with  every  ’scope.  Uses  a 

newly  developed,  double- 

coated  lens  to  superimpose  the 
cathode-ray  image  on  a  sheet 
••  of  paper  or  right  in  your  lab 
Y  notebook.  Costs  only  $19.50 
— and  the  first  cost  is  the  last 
^  cost. 

^  Check  this  TRIAL  OFFER! 

L  Test  the  Oscillo-Tracer  in  your 
r  own  laboratory  at  our  risk! 
?  Just  send  us  your  purchase 
order  and  we’ll  ship  you  this 
useful,  low-cost,  ’scope  acces- 
I  sory  on  approval.  It  must 
’  .satisfy  you — or  you  may  re- 
k  turn  it  and  we’ll  cancel  the  in- 
?  voice.  Send  us  your  trial 
order  today! 

We  prepay  shipping  charge  if  re- 
<  mittance  accompanies  your  order. 
Same  refum  privilege  applies. 


Robert  A.  Waters,  Inc. 

4  Gordon  Street.  Waltham  54.  Mass. 


Send  for  this  Manual  of,  ,  . 

MEYERCORD  DECAL 
NAMEPLATES 


FREE/ 


minNWToai  luicopy 
MMinns  umMUM. 
PUASI.  MPf.  41-1 


HOW  TO  SOLVE  NAMEPLATE 
PROBLEMS  ON  ANY  SURFACE 

Most  useful  nameplate  manual 
ever  offered!  Shows  hundreds  of 
uses  for  durable,  washable  Decal 
nameplates— as  trademarks,  in¬ 
structions,  charts  or  diagrams— in 
all  sizes,  colors  and  designs.  Ap¬ 
plication  is  fast,  easy,  economical. 
On  metal,  glass,  wood,  china, 
plastic,  leather,  rubber,  crinkle- 
curved,  flat  or  flexible  surfaces, 
Meyercord  Decals  provide  low 
cost  permanent  identification. 


7>fzMEYERCORDrS 


add  REU  TENSION  CONTROL  to 
COIL  WINDING  OPERATIONS  - 


INSTALL 

PJIMARGO 

WirR  D«RMling  T«nsions 
on  Your  Prosont  Mochinot! 

Pnosarto  OaRMlIaa  Tmuioot  in  crania  lha 
aOciancy  of  coil  winding  dapartmantt  in  two 
important  araja.  Praductioa  quantity  ia  in- 
craaaad  bacauaa  aoeh  machina 
dataa  moro  coik  and  can  oftan  oparala  at 
Mghar  windiag  apaada.  Production  qwUty 
ia  improvad  bacauaa  Pamareo  fni  running 
actioo  pcactieally  aiiniinataa  wira  Tirialiani 
and  ahortad  tuma.  No  apacial  skill  or  tools 
atv  raquicad  to  oparala  Pamarm  iqalppad 
winding  oaachiaaa.  Simpla  thumb  acrow 
can  ba  aat  inatantly  for  any  arifo_gauga. 
Por  all  tba  facta  on  money  mving  Pnmar- 
co  DaRsakra.  Just  call  or  arrita.  Com- 
pkta  data  will  ranch  yon  prompllyt 


-  SPECIFY 


PMRCO 


FOR  PERFiCrCOOS 
vrmoiMO  Divtcis: 


NEW  MODUCTS  (ewitimifd) 

designed  and  engineered  transmit¬ 
ter  furnished  unassembled  but 
complete  in  every  detail  including 
wiring  harness  and  ample  assem¬ 
bly  instructions.  A  circuit  dia- 
grram  of  bandswitching  the  10  to 
160-meter  transmitter  is  included. 

Fast  Pulse  Amplifier.  Hewlett- 
Packard  Co.,  396  Page  Mill  Road, 
Palo  Alto,  Calif.  Volume  1,  No.  11 
of  the  Journal  is  a  well  illustrated 
description  of  the  model  460B  fast 
pulse  amplifier,  which  is  designed 
for  a  maximum  output  level  of  126 
volts  open  circuit — high  enough  to 
give  more  than  full  deflection  on 
the  type  6XP-  c-r  tube  or  a  2-in. 
deflection  on  a  type  6CP-  tube. 
Prices  for  the  unit  and  its  various 
accessories  are  shown. 


save  work 
increase 
precision  . 


measure  ^ 
phase  difference 
DIRECTLY 


F-M  &  TV  Antenna.  Tricraft 
Products  Co.,  1636  N.  Ashland 
Ave.,  Chicago  22,  Ill.  Technical 
information  on  the  new  P-38  uni¬ 
directional  f-m  and  tv  antenna  is 
found  in  a  single-page  bulletin. 
Among  the  features  of  the  unit 
described  are  peak  reception  on 
all  channels,  seven  separate  and 
distinct  radiating  elements,  and  a 
23-degree  beam  which  rejects 
ghosts,  interference  and  noise. 


AN6LE  DEGREES 

-  (eA-e.) 

TIC's  N*w  320.A  Pfaaia  Malar  is  lha  ibsl  conunarctaU^  orailabla  tnstruinaiit  ioi 
tha  diraet  maosoramaBl  oi  lha  phosa  dUiaranca  balwaan  Iwo  racurranl  machanlcol 
moUens  or  Iwe  atacMcol  slqnols  indapandanl  oi  ompUluda,  fraguaacr.  cmd 
wora  thopa. 

Phosa  Diaosurainaiila  ora  iDOda  instODlly  and  occurolaly — no  holoacas.  ad|usl- 
manls  or  corrocflons  ora  InTolvad.  Phosa  ongla  raodlngs  ot  ondlo  ond  oltro- 
sonic  iraquandas  ora  indicoled  dlraelly  on  o  lorqa  wida-scola  malar  wilh  rongat 
oi  3S0*,  130*.  90*  ond  36*.  Csaiul  iroguancy  ronga  2  cps.  lo  100  kx. 

In  ondlo  iocUiUas,  ultrosoiiics.  sarromachonisms,  gaophysles,  rlbrolion.  ocons- 
Ucs.  oarlol  norlgoUon,  alaetric  powar  Ironsiormolloa  or  signollng  ...  In  mochonicol 
oppUcoUons  such  os  prinUng  roglslsr,  torgno  saaosnramanl.  dynomle  holoneing, 
taxUla  ond  pockoging  mochinary  ond  olhar  usas  whara  on  oeeurola  maosnra  oi 
tha  ralodva  position  oi  moving  ports  is  raguirod  .  .  .  lha  Phosa  Malar  is  o  long 
naadad  maosuring  insirumani  navar  baiora  ovoilohla — o  naw  tool  ior  o  haraloiora 
neglaclad  Hald  oi  moosuramant. 

Price:  Relay  Rack  Mount  $525.00.  Cabinet  for  above  $25.00 
Add  Type  500- A  Wide  Band 
Decade 

DMiga^d  lor  uso  witti  tho  photo  motor 
▼oltogo  tooolo  bolow  oao  oolt  caul  oo  o  gra- 
oral  pnrpooo  loborotorr  ampUHor — focrturot 
high  gaUi  aogUgiblo  photo  thilt  oad  wido 
bond  width.  Unigao  drcuitry — whi^  om- 
ployt  throo  ccrthodo  loUowort— ofloro  widor 
troquoncy  roago.  hlghor  iaput  impodoaco 
end  lewor  output  Impodoaco  thoa  othor 
typot.  Foaol  twlt^  toftett  propor  foodboch 

coflipoatotloa  whoa  olttior  optuaum  omplifieoUoa  or  photo  thitt  oporatioa  It  dotirod. 
Oatotnadlag  tpodiicaUoat:  iUapli/ieotioa — IQ;  100;  1000  toloctod  by  rotenry  twitA  .  •  . 
Aecarocy— ±0%  aoodaa)  •  •  .  Frogaoacy  rotpoato— ±0.S^  from  5  cyclot  to  2  me  oo 
goia  ol  10;  ^OAdb  oa  S  eyeloo  to  Umc  oo  gedo  of  100;  ±0.ldb  from  S  eyclot  to  Imc 
oo  goia  of  1000  .  .  a  Photo  shiff — 0  2*  from  20  cyclot  through  100  he  .  •  •  Goia  tto- 

bllily  eonttoot  with  Uao  ooltogot  (10S425t). 

Prkos:  SInglo  Typo  SOO-A  la  cobiaotp  ^OS.OO  (lUtcfc  momitp  $200.00) 

DmI  Typo  S00*AR  In  coMnot,  $420.00 


Cathode-Ray  Tubes.  Sylvania  Elec¬ 
tric  Products  Inc.,  Emporium,  Pa., 
has  published  a  12-page  booklet 
tabulating  characteristics  of  194 
c-r  tubes  for  tv  receivers,  oscillo¬ 
scope  and  radar  applications.  The 
tubes  described  include  103  de¬ 
signed  for  magnetic  deflection  and 
91  electrostatic  types  with  screen 
sizes  ranging  from  2  to  22  inches. 
Data  supplied  includes:  heater 
current  and  voltage;  nominal  di¬ 
mensions,  basing,  persistence  and 
fluorescence  of  screen;  maximum 
design  center  ratings;  and  typical 
operating  conditions. 

TV  Field  Equipment.  Radio  Corp. 
of  America,  Camden  2,  N.  J.  Form 
2J-6881  is  a  six-page  illustrated 
folder  giving  information  on  the 
company’s  latest  field  tv  equip¬ 
ment,  including  an  improved  fric¬ 
tion  head,  a  new  tripod,  new  field 
desk,  and  a  rotatable  mount  and 
remote  control  for  microwave 
parabola. 

Radior.ctivity  Measurement. 
I.andsverk  Electrometer  Co.,  Pip- 


1058  Main  Streaf,  WaMiam  54,  Manachusath 

.  1X171  llinhiiiil,  N.  T.— lUnkMM  T-MM  Cblcu.,  m.-urt(iiiii 
•Boootou  S>3MT  nnrPmmr.  N.  T.— Ommm  BMT-M  Csmbrldm. 

Coon.— CuMB  *49  Hollywood.  CAL— HOUyuood  9-t890  D^ou.  Ohio-  , 
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TRANSRADiO  LTD  BUCogamED 


PHOTOCKl 
CARL  k 


USA  CROMWIll  AOAD  LOMOON  SW7  tNCLANO 
C^aui  TPAMifiAC  dCAf^ffA 


Milwaukee  8,  Wis. 


>M'  aval 


in  convenient  reference  form 
comprehensive  technical,  test 
and  application  data  on 


for  ttiding  contact*,  >lip  ring*  and  non- 
corro*iva,  waor-ra*i*tant  port* 

This  catalog  contains  the  boiled- 
down  results  of  more  than  ten  years’ 
work  in  the  solution  of  special  con¬ 
tact  and  bearing  problems  in  the 
electrical,  electronic  and  scientihc 
instrument  fields.  In  addition  to  out¬ 
lining  the  characteristics,  applica¬ 
tions  and  physical  properties  of  Ney 
Precious  Metal  alloys,  photographs 
and  dimension  drawings  of  a  wide 
range  of  contacts,  wipers  and 
brushes  now  available  as  standard 
production  items  are  also  included. 
Engineers  and  designers  are  invited 
to  write  for  copies  of  this  useful 
data  bo«>k.  Bulletin  R-12.  We  also 
offer  the  Ney  Research  Department’s 
important  reservoir  of  practical  ex¬ 
perience  in  this  field  for  work  on 
new  or  special  applications. 


t  Simple 
economicai 


SEND  FOR  THIS 
USEFUL  DATA  BOOK 


THE  J.  M.  NEY  COMPANY 

179  ElM  KTREET,  HARTFORD,  CONN. 


SPECIALISTS  IN  PnECIIIUS  METAL  METALLURGY  SINCE  1812 
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NIW  PRODUCTS  (contiiiMd) 

pin  Road,  Cincinnati  31,  Ohio.  The 
model  L-75  analysis  unit,  an  in¬ 
strument  for  radioactivity  meas¬ 
urement,  and  its  accessories  are 
illustrated  and  described  in  bulle¬ 
tin  A-2.  Construction,  operation, 
sensitivity  and  advantages,  as  well 
as  other  uses  of  the  unit,  are 
discussed. 


Testing  Facilities  &  Services.  In¬ 
land  Testing  Laboratories,  2746 
Janssen  Ave.,  Chicago  14,  Ill.,  an¬ 
nounces  a  new  24-page,  fully  illus¬ 
trated  brochure  covering  the  test 
facilities,  equipment  and  their 
capabilities  of  an  organization 
specializing  in  complete  qualifica¬ 
tion  testing  of  components  and  as¬ 
semblies  made  under  government 
contracts  in  accordance  with  mili¬ 
tary  specifications. 


Hi 


Pressuregraph  and  Supplementary 
Instruments.  Electro  Products 
Laboratories,  Inc.,  4501  North 
Ravenswood  Ave.,  Chicago  40,  Ill. 
This  bulletin  gives  features  and 
specifications  for  the  company’s 
Pressuregraph,  Syncro  -  Marker, 
and  Dynamic  Micrometer.  Illus¬ 
trations  of  the  equipment  are 
shown. 


Vibration  Test  Equipment.  The 
Calidyne  Co.,  751  Main  St.,  Win- 
che.ster.  Mass.  Bulletin  No.  4401 
describes  the  company’s  model  44 
Shaker  and  its  associated  rotary 
power  supply  and  console,  models 
45A  and  45B.  Included  are  instal¬ 
lation  details,  a  listing  of  outstand¬ 
ing  features  of  the  equipment,  and 
guaranteed  performance  curv’es. 


to  your  RCA  Tube  Distnbutor  foi* 
dependable  electron  tubes 

i  call  to  your  local  RCA  Tube  Distributor  is  a  quick 
s  way  of  getting  prompt  answers  to  your  elearon 
)blems-and  the  best  possible  service  for  your  tube 
ments.  See  your  RCA  Tube  Distributor  when  you 
bes  for  industrial  and  laboratory  applications. 


Television  Equipment.  Polarad 
Electronics  Corp.,  100  Metropoli¬ 
tan  Ave.,  Brooklyn  11,  N.  Y.,  has 
issued  a  new  catalog  on  television 
equipment  for  broadcast,  manu¬ 
facturer  and  laboratory  use.  It 
fully  describes  in  14  pages  a  line 
of  television  cameras,  synchroniz¬ 
ing  generators,  monitors,  tv  ampli¬ 
fiers  and  tv  power  supplies  de¬ 
signed  for  broadcast  operation. 

TV  Antenna  Gain  Chart.  Tech¬ 
nical  Appliance  Corp.,  Sherburne, 
N.  Y.  Engineering  bulletin  No.  64 
contains  actual  measurements  in 
db  gain  over  half-wave  dipoles  for 
all  popular  antenna  types.  It  is 
helpful  to  the  serviceman  in  select- 


★  RCA  Hdwcary-Wapor  Redifws 


You  c»n  sei  *  wide  variety  ot  mer¬ 
cury-vapor  rectifiers  from  RCA  . . . 
includioR  such  well-known  ty^s  as 
the  i75-A,  673, 816. 837-B,  866-A. 
869-B,  872-A,  5358,  5561,  and 
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range  of 


I  OF  ENGLAND 

V.  H.  F.  BRIDGES - 

1  Transformer  Ratio-Arm  principle  rovers  13  kc  to  250  me 

Wayne-Kerr  Laboratories  have  recently  developed  a  range 
of  H.F.  and  V.H.F.  Transformer  Ratio-Arm  Bridges  which  are 
as  stable  in  operation  as  the  normal  type  of  low  frequency 
-  bridge.  This  has  been  achieved  with  a  design  which  gives  an 

extremely  low  impedance  across  the  bridge  terminals  and 
r  between  terminals  and  ground.  Consequently,  freedom  from 

errtm  due  to  parasitic  reactances  permits  a  much  greater 
accuracy  of  measuremenL 

Up  to  too  Me  s  balanced  or  unbalanced  measurements 
can  be  made  with  equal  facility. 

Dnnonjfralionj  in  .\'nr  Vorit  Ey  th*  V.S!  DitlrUulcrt  :• 

Marconi  Instruments  Limited,  23-25,  Beaver  Street,  New  York  4. 


WAYNE-KERR  LABORATORIES  LTD.,  NEW  MALDEN  SURREY  ENGLAND 


Sh.’- 


The  advertising  is  a  rich  source 
of  valuable  information.  In  this 
magazine  it  offers  you  ideas  and 
products  that  may  well  apply 
advantageously  to  your  business. 

Every  issue  is  a  catalog  of 
goods,  materials,  and  services  - 
quickly  available  to  you— just  for 
the  reading. 

Leaders  in  business  and  indus¬ 
try  turn  to  the  advertising  because 
they've  discovered  it  helps  them 
run  their  businesses  more 
profitably. 

When  you  read  all  the  ads  in 
this  magazine,  the  chances  are 
good  that  you’ll  get  a  lead  that 
will  materially  help  you  do  a 
better  job.  For  example,  you  may 
find  a  specific  piece  of  equipment 
that  will  be  a  profitable  time- 
saver.  Or  a  tool  that  will  increase 
worker  efficiency.  That's  why  it 
pays  to  read  the  advertising.  It’s 
ito^  business. 


Both  have  been  designed  expressly  for  the  electronic  field.  With 
them,  you  can  imprint  vital  identification  data  and  trade  marks 
directly  on  cylindrical  objects,  thereby  eliminating  laborious  and 
costly  transfers.  Either  machine  can  be  made  part  of  your 
production  line,  cutting  time  and  expense  of  marking  components. 


is  easy  and 
inexpensive 
with  these  two 
MARKEM 
MACHINES 


The  MARKEM  tlw  bMt  •!  HtetmiMM 

••d  cMthedg  roy  It  Mdi  ttw  ceiylitily 

iMMMkile  dvrinf  the  yriatiiit  epifti— .««>— t  itMrdy 
rtihhgr  ylwtM  wiHi  y»i<li  dryif ,  lM«t>r«iHf«wt  iakt. 


The  MARKEM  20k.m^  rwi. 

MHM,  mimn.  capMHan,  m*  trliaSrital  akitm 
amklT  wilk  MsAmi  rakkM  mS 
dryiai,  lM«t-rMi«tMt  lakt. 


Type  changes  can  be  made  on  either  machine  in  seconds.  Both 
make  attractive,  legible  imprints  and  will  not  damage  the 
most  fragile  surfaces.  Write  today,  describing  the  components 
you  are  marking,  and  we'll  send  facts  and  costs  about  the 
machine  best  suited  to  your  needs. 


Keene  27, 

New  Hampshire 


MARKEM 
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ALDEN  COMPONENTS 
FOR  PLUG-IN  UNIT^ 
CONSTRUCTION  ^ 


NEW  PRODUCTS  (continMd) 

ing  the  antenna  type  for  specific 
areas  in  relation  to  channels  op¬ 
erating  and  signal  strength. 

Quantitative  Measuring  Instru¬ 
ment.  Allen  B.  Du  Mont  Labora¬ 
tories  Inc.,  1000  Main  Ave.,  Clif¬ 
ton,  N.  J.  Form  10014-WP  is  an 
8-page  bulletin  treating  of  the 
type  303  quantitative  10-mc  c-r 
oscillograph,  an  instrument  which 
incorporates  circuits  for  the  ac¬ 
curate  calibration  of  time  as  well 
as  amplitude.  Specifications,  chief 
features,  and  circuits  (amplifiers, 
sweep  and  sync,  and  calibrator) 
are  included. 


Until  recently  there  has  been  no  one  place  where  com- 
ponenit  specifically  designed  for  plug-in  nnit  con-  y  " 
struction  were  available.  It  was  necessary  for  en-  . 

gineers  to  design  and  have  parts  custom  y'  V 
made  or  improvise  with  standard  compon-  ^  J 

ents  in  makeshift  arrangements.  To  /  "yr 

provide  the  type  of  design  necessary,  f  4 

Alden  engineers  are  working  with  the  r  ^ 

industry  developing  a  whole  series  of 
components  specifically  for  plug-in  . 

construction.  -  / 

The  first  problem  undertaken  by  / A 

Alden  engineers  was  a  base  specifically  /  A 

for  plug-in  unit  construction.  .  .  .  the 
conventional  tube  type  bases  proved 
unsatisfactory ;  they  didn’t  stand 
the  boss  broke  and  the  pins  bent.  To 
overcome  these  difficulties  Alden  de- 
signed  an  entirely  new  base.  .  .  .  the  CKi 

Non-lnterchangeaole  Series  bases  have 
no  molded  center  boss  to  break,  pins 
are  strong  and  stubby — do  not  bend  or 
break  ont  and  are  Non-Interchaugeable  to  prevent  danger 
of  mismating  and  costly  burned  ont  units. 

Ont  of  this  work  we  feel  that  Alden's  is  the  one  place 
where  yon  now  can  take  yonr  unitizing  problems  and  ob¬ 
tain  the  standard  bases,  sockets,  mountinp  and  bonsings 
to  answer  most  of  yonr  needs  As  illustrated  below,  the 
Alden  Non-Into'changeable  and  miniatnre  bases  have  tre¬ 
mendous  flexibility  and  are  fast  becoming  the  standard 
for  plug-in  construction. 


F-M  Communications  Monitor. 
Hewlett-Packard  Co.,  395  Page 
Mill  Road,  Palo  Alto,  Calif. 
Volume  1,  No.  12  of  the  Journal 
deals  with  the  model  337  monitor 
for  f-m  communications  services. 
The  instrument  described  directly 
measures  and  continuously  indi¬ 
cates  both  the  carrier  frequency 
and  modulation  deviation  of  an 
f-m  transmitter  operating  in  the 
range  from  30  to  176  me.  Circuits 
and  technical  specifications  are 
included. 


20  PIN  NON-INTERCHANGEABLE  BASESASOCKHS 

The  scope  of  the  Alden  "20"  bSM  as  a  mount¬ 
ing  medium  Is  almost  unlimited  .  .  .  cards, 
brackets  and  balls  can  be  easily  and  securely 
attached  with  standard  assembly  tools.  For 
holding  components  and  miniature  tube  sockets 
the  Alden  Terminal  Card  Mounting  System  on 
the  Alden  Base  gives  ease  of  layout  and  wiring 
assembly.  Open  units  for  heat  dissipation  or 
shielded  units  for  protection  against  dust  or 
rough  handling  both  lend  themselves  to  mount¬ 
ing  on  the  Alden  Base  with  the  same  facility. 

1 1  PIN  NON-INTERCHANGEABLE  BASES&SOCKETS 

Smaller  than  the  "20’*  but  with  the  same  fea¬ 
tures.  the  Alden  "11**  base  and  sockets  are 
rugged  for  long  life  and  Non  Interchangeable  to 
isolate  critical  voltages  or  signals  and  prevent 
burned  out  units.  T^e  retention  force  of  pins 
and  socket  clips  can  be  varied  from  light  to 
heavy.  Locating  rings  and  alignment  indicator 
quickly  center  base  and  socket  for  Insertion. 
*rhe8e  and  other  features  make  it  practical  to 
incorporate  plug-in  construction  in  your  design. 

7  AND  9  PIN  MINIATURE  BASES  A  SOCKETS 

Miniature  and  sub-mlnlature  clrculta,  potted 
clrcuita,  and  miniaturized  oomponenta  eaally 
become  compact,  sturdy  plug-ln  unlta  with  the 
Alden  7  and  t  pin  miniature  plug-ln  baoes  and 
socketa.  A  wide  aelectlon  of  houalngs  and  mount¬ 
ing  comiionents  are  available  tor  use  with  these 
bases. 

Of  particular  Importance  Is  the  Alden  Ter¬ 
minal  card  Mounting  System.  Miniature  cir¬ 
cuits  can  be  assembled  on  the  card  and  the  as¬ 
sembly  can  be  mounted  on  the  base  to  form  a 
complete  miniature  unit. 


Instrumentation  Data.  Minneap- 
olis-Honeywell  Regulator  Co., 
Brown  Instruments  Division, 
Wayne  and  Windrim  Aves.,  Phil¬ 
adelphia  44,  Pa.  Instrumentation 
data  sheet  No.  9.1-8  describes  in 
a  4-page  folder  methods  for  accu¬ 
rate  and  rapid  measurement  of 
useful  power  with  a  check  on  re¬ 
active  power  to  prevent  overload¬ 
ing  of  generators.  The  system 
under  discussion  provides  a  con¬ 
tinuous  record  of  the  power  output 
of  individual  generators,  the  sta¬ 
tion  and  the  system  total. 


Automatic  Sample  Counter.  Spe¬ 
cial  Instruments  Laboratory,  Inc., 
1003  Highland  Ave.,  Knoxville, 
Tenn.  A  single-sheet  bulletin  dis¬ 
cusses  the  model  101  Auto  Ana¬ 
lyzer,  designed  to  solve  the  prob¬ 
lems  encountered  in  accumulating 
large  quantities  of  data  from  ra¬ 
dioactive  samples.  The  radioiso¬ 
tope  analytical  instrument  de¬ 
scribed  costs  $2,725. 


Wriu  for  Item  booklet  on  “Componenu  for  Plug-in  Unit  Conslruelion. 


Aldcn  PnoDUCTs  Company 


Magnetic  Tape  Recording.  Ampli¬ 
fier  Corp.  of  America,  Twin-Trax 
Division,  398  Broadway,  New  York 
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D  ARSONVAL  PORTABLE 

GALVANOMETERS 

AND  MOVEMENTS  . 


Sefi.t  570-600 

Pointer -Type 

D-C  Golvonometer 


ri«i«  >»  w  to  tho  1ir»o  o^  G  M  gol- 

vonom**eri  It  is  o  comp'otoly  otfombiod  unit 
featuring  an  Almco  mognet  for  greoter  itob.lity 
of  colibfotion  ond  o  new  Kigh  in  lentit  «ify 
Easily  initoHod  ond  reploced,  reauiret  only  2V4'' 
below  the  mounting  surfoco.  Pugged  <onttruc 
tion  throughout  Three  models,  with  sensitivi¬ 
ties  per  mm  div  slon  of  06.  0  TO  and  0-20 
microam  ps. 

Write  for  speciftcotiens  ond  prices  on  these 
ond  other  gefvonometers 


\l!ll II  \lll IIIKN  hi 


Jusf  fe/f  them  they 

CAN’T  AFFORD  TO  USE 
ANYTHING  ELSE  ...” 

That’s  Joe  Gibbons  speaking.  We  were 
talking  about  how  to  make  people  realize 
what  a  terrific  thing  this  new 

JELLIFF  ALLOY  1000  RESISTANCE  WIRE 

really  is,  and  that’s  the  way  he  summed  it  up.  And  even  when  you 
make  allowances  for  a  salesman’s  natural  enthusiasm,  he’s  pretty  near 
;  right.  Just  look  at  some  of  the  important  data: 

/CTi — i — i7.i.o«n.  .  •■•Tv  Resistivity  1000  ohms/cmf 

Tensile  strength  165,000  psi — 

2  TC  of  Resistance  20  ppm — 

(  .  Coefficient  of  Expansion  13.9 

'yr  ppm— 

.  Corrosion  Resistance  equal  to  the 

:  best  nickel-chromiums — 

E  Winds  fast  and  solders  easily — 

*  Lots  more  ohms  in  lots  less  space. 


JELLIFF 

lUFACTl 
I  PORA 
MPORT, 


MANUFACTURING 
CORPORATION 
SOUTHPORT.  CONN. 


See  what  we  mean?  For  the  whole  story, 
write  for  Bulletin  17. 


y^J^ECIALTY 

LAB-BILTDRYBAHERIES 


u«  I 

IIADIO 

AND  IGNITION 


Write  for  New 
FREE  CATALOG 

Here  ore  complete 
descriptions  of  78 
Lob-Bilt  Batteries  of 
industrial  and  hard* 
|fe  to-get  types.  Spec- 
O  ification  Sheet  en* 
H  ables  you  to  order  | 
W  batteries  especially  j 
W  designed  to  your  i 
own  requirements.  I 
No  order  is  too  | 
^  small.  Specialty 
H  mokes  and  ships 
^  FRESH  Lob-Bilt  Bat-  ; 
*  I  teries  without  delay. 

— *  Get  this  new  coto-  : 
DIO  log  today. 


12  MC  OSCILLOSCOPE 

MODEL 

T-60I-A 

•  ir  Tuus  iNauoiM  s**  ctr. 

•  10  MIlllVOlT  StMSITIVin 

•  II  MfCAaai  uNomnont 

•  oinKTioN  rum  Avaiuaii 

ON  TftMIHAl  MAM 

•  CONTINUOUUT  VUIAUI 
CAllMATOt 

•  SWIlP  MAONIFIUTKM  S  TIMn 
KMtN  SUE 

•  MOD  TIANSIEHT  RESPONSE 

•  TRIED  AND  PMVEN  CIRCUITS 
D  CRT  UlllRATION  CRID 

WRITE  FOR 
SPECIFICATION 

DATA  SHEET  E-1  •  UH 

COMPLETE  WITH  LOW  CAPACITY  PRODE 


p  RvaMy  .mla.ir*.  MdNMC«|H  CMH* 
.  rti*  fMrtwM  al  ■  l^b^r^^^cy  imtia 
M  canwitw  Maa,  Eflrt-watolH,  tear 
Caiapar.  taatara  far  lacrtara  aiMi 


SPECIALTY  BAHERY  COMPANY 

ff«y-0-V«c  qsSZd  SvbiFdiarr 
MADISON  10.  WISCONSIN 


1 

n 

H 

u 

u 

TELEVISION  EQUIPMENT  CORP 

238  WILLIAM  ST,  NEW  YORK  7,  N  Y 

N  L'.t.  'Mt  /.Mfif.  1,  ,  ,ffl,  CC  ■■■■■- 
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NEW  ritODUCTS  (contiiiiMd) 

13,  N.  Y.  A  recent  128-page  book¬ 
let  and  its  16-page  supplement 
cover  the  elements  of  single  and 
dual-track  magnetic  tape  record¬ 
ing,  as  well  as  its  applications. 
Among  the  21  chapters  are  discus¬ 
sions  of  the  recording  process, 
playback  process,  erase  process, 
unique  magnetic  tape  phenomena 
and  the  inherent  advantages  of 
magnetic  recording.  Price  of  the 
prmusely  illustrated  booklet  is 
one  dollar. 


Controls  and  Resistors.  Clarostat 
Mfg.  Co.,  Inc.,  Dover,  N.  H.  Cata¬ 
log  No.  50  offers  a  choice  of  resis¬ 
tors,  controls  and  resistance  de¬ 
vices.  Cataloged  resistors  include 
cement-coated  power  resistors, 
flexible  glass-insulated  resistors, 
plug-in  ballasts  and  voltage  divid¬ 
ers,  and  automatic  line-voltage 
regulators.  Other  items  are  tv 
beam  benders,  constant-impedance 
output  attenuators,  L-pads,  T-pads 
and  the  handy  power  resistor 
decade  box. 


TeroU*  deM-loi«ranc«  odluitad  to  yo«r 
>p«eifieaHoiH.  Coils  or*  lioat  cyciod  to 
■niatoia  accuracy  ovan  la  toaglMfl  sarviea 
coodMioai.  Toroids  kora  low  T/C  dnr- 
ortatfatla,  •xtramoly  low  angnollc  pkkup 
and  axtornol  fMd.  Coils  noy  bo  supplied 
wMi  facdonced  windings,  oiso  coa  bo 
tapped,  or  bova  multipte  winding  for  tigbt 
coepled  Impedance  traneformatioo. 


Hum  Eliminator.  Kalbfell  Labo¬ 
ratories,  Inc.,  1076  Morena  Blvd., 
San  Diego  10,  Calif.  A  recent 
mailing  piece  covers  the  model 
503A  bridged-T  filter  that  is  spe¬ 
cially  designed  for  use  at  the  input 
terminals  of  a  vtvm  or  c-r  oscil¬ 
loscope.  The  filter  described  at¬ 
tenuates  hum  at  lea.st  50  db. 
Special  features,  applications  and 
prices  are  given. 


Anortwr  C  A  C  First.  Oar  most  prograssWa 
cuitoaian  tpadfy  •barmo.safting  plastk  coat¬ 
ing  for  tbair  coHs;  transformars,  and  toiidd' 
rlriwln  Tbb  tough  ratStaid  covariog  pro- 
tods  tha  eoHs  oud  sacds  out  moistura.  lost 


torekb  yaca  oftor  yaor  spadfy  C  A  C 
Toroidal  Coaiponanti. 


Rosin  Core  Solder.  Anchor  Metal 
Co.,  87  Walker  St.,  New  York  13, 
N.  Y.,  has  issued  a  bulletin  on 
Shurflo  rosin  core  solder,  a  new 
development  in  cored  solders 
bringing  together  a  superior  rosin 
flux  with  virgin  metals  making  a 
combination  that  is  particularly 
adapted  to  all  solder  connections 
where  corrosion  is  an  important 
factor.  Chief  advantages  and 
properties  of  solders  are  shown  in 
the  single-sheet  bulletin. 


adUtaiy  apadfleotions.'  Coils  gMng  kighast 
Q  par  suit  volviBa  and  tpaclol  eopoettofs 
prasMa  iborpar  and  mara  itobla  fibari 
srHh  o  compPtlf  *  navar  bafera  pottibla.  A 
tpadoi  dasign  for  your  avary  roquiramaat. 


Pocket  Reference  Book.  Radio 
Corp.  of  America,  Harrison,  N.  J., 
has  completed  the  1951  edition  of 
its  pocket  reference  book  giving 
basic  data  on  tubes,  electronic 
components,  test  equipment,  bat¬ 
teries  and  miniature  lamps.  A 
special  feature  in  the  new  edition 


Send  for  this  FREE  bboklet  today 
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Xcetioace.}  ^ot^ota(<on 


FOR  PUBLIC 
ADDRESS^  RADIO, 

ancJ  kindred  fields, 

JONES  st?,?s 

PLUGS  s  SOCKETS 


TOLERANCE  TO  0.1 7« 


.01  OHM  TO  1.0  MEGOHM 


HIGH  OR  LOW  WATTAGE 


HERMETIC  SEALED  TYPES 


ALL  TYPES  OF  MOUNTING 


Howard  B.  Jones  Division 


POLARAD 

LABORATORY 

Cauipn 


Compare 

for  restdtsl 

Compare 

for  price! 

and  you'll  choota 

I  tK.  GREEN  ENGRAVER 


Flat  frcqutacy  rttpease  trom  100 
cps  to  20  nc  1.5  db. 

Uoiferm  time  dtloy  of  .02  micro- 
Mcoiids. 

Gaio  at  50  db 

Frtqueiicy  compensoted  bigb  iiu- 
podonct  attoRuotor  calibrated  io 
10  db  stepf  from  0-50. 

Fine  qttenuoter  coven  o  10  db 
range. 

PhoM  Linear  with  frequency  over 
entire  band. 


rhe  Green  Engraver  offera  great  apeed  and 
eoavenience.  Qnickly  enta  up  to  fonr  linea 
of  letter!  from  3/64'  to  1'  on  enrred  or  flat 
anrfacea  whether  made  of  metal,  plaatica  or 
wood  . . .  operate!  by  merely  tracing  maiter 
eopy — anyone  can  do  an  expert  job.  Special 
attachment!  and  engineering  aerrice  avail- 
oble  for  production  work.  Jnat  the  thing 
for  radio,  electronic  apparatna  and  inatm. 
ment  manafactnrera. 

Par  aoauty  aagravtog  aa 
•  Panola  a  Nanra  Plotaa  a  loaloa 
a  Mol!  a  Laaoaa  a  AdaMo  a  Inottaaiaati 
.  .  .  aloo  doea  ronting,  profiling  and  three 
dimenaional  modeling. 


This  unit  is  dssiqiisd  lor  uso  os  on  oscUlo*^ 
scopo  dsilsetion  ompliiisr  for  tho  moosuro- 
moot  and  viowinq  of  pulsos  of  oxtromoly 
shorl  duration  and  riso  Umo.  and  contains 
tho  Vldoo  AmpUlior  Unit  Fowor  Unit  and 
a  low  CapocitT  Frobo.  I 


centoett 


INRESCO  Resistors  are  a  product  of  hish-speed  wind* 
ing  techniques  that  introduce  a  new  measure  of  econ> 
omy  in  precision  wire  wound  resistors. 

They  are  available  for  IMMEDIATE  DELIVERY, 
in  diversified  types  that  meet  practically  every  circuit 
requirement  of  load,  ohmic  value,  size,  and  shape. 
When  planning  a  new  circuit  design,  investigate  the 
advantage  of  INRESCO  resistors  for  economy,  de¬ 
pendability  and  permanently  fixed  characteristics.  For 
complete  details,  call  or  write  today  for  catalog. 

Monufocturen  and  designers  of  wire  wound  resistors— 
esclusivelv.  Estimoles  on  custom  built  resistors  fur¬ 
nished  without  obligation;  inquiries  ore  invited. 
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WHY  WORRY?  Let  Victoreen’s  three  old 
stand-bys  ....  stand-by  to  protect  you. 


AREA  SAFE?  Victoreen’s  area 
monitor;  the  Proteximeter  for  vis¬ 
ual  indication  of  accumulated  scat¬ 
tered  radiation  up  to  200  milli- 
roentgens.  No  cords  to  stumble 
over;  the  Proteximeter’s  self  con¬ 
tained  batteries  last  long,  cost  lit¬ 
tle.  Buy  the  finest  and  be  sure; 
Victoreen’s  Proteximeter. 


Proteximeter  Model  300 


YOU  SAFE?  Personally  yours, 
a  Victoreen  pocket  chamber 
clipped  beside  your  fountain 
pen  goes  everywhere  you  do. 
.  .  .  and  tells  the  story.  With 
one  Minometer,  and  a  pocket 
chamber  for  each  worker  you 
know  the  daily  dosage. 


Minometer  Model  287 


ALPHA  SAFE?  Alpha 
particals  do  not  penetrate 
very  far,  but  they  contamin¬ 
ate  just  the  same.  Erroneous 
results,  especially  in  delicate 
tracer  and  isotope  work,  may 
result  from  alpha  contamin¬ 
ation.  Be  sure  with  a  Victor¬ 
een  Alpha  Meter. 


Alpho  Meter  Model  356 


CIEVEIANO  3,  OHIO 


5806  HOUGH  AVE. 


NEW  PRODUCTS  (continued) 

is  an  authoritative  article  on  tv 
trouble-shooting.  Additional  tele- 
’  vision  information  includes  charts 
I  on  tv  channels  and  carrier  fre¬ 
quencies,  tv  signal  data,  tv  re¬ 
ceiver  alignment,  test-pattern 
analysis  and  air-path  distance  of 
‘  reflected  signals.  The  section  on 
,  electron  tubes  has  also  been  com- 
I  pletely  revised. 

C-R  Oscillograph.  Allen  B.  Du 
Mont  Laboratories,  Inc.,  1000  Main 
Ave.,  Clifton,  N.  J.,  has  available 
a  two-page  advertising  reprint  giv¬ 
ing  technical  information  on  its 
type  303  quantitative  10-mc  c-r 
oscillograph.  The  leaflet  illus¬ 
trates  the  instrument  itself  and 
includes  a  frequency  response 
chart,  an  oscillogram,  complete 
;  description  of  the  unit  and  an  out¬ 
line  of  its  chief  advantages. 

Modulated  Light  Relay.  Electronic 
Control  Corp.,  1573  E.  Forest  Ave., 
Detroit  7,  Mich.,  has  devoted  a  4- 
page  folder  to  the  modulated  light 
relay,  a  photoelectric  relay  which 
is  not  affected  by  other  sources  of 
light;  is  not  affected  by  smoke, 
fog,  dust,  or  line-voltage  varia¬ 
tions;  will  operate  over  long 
distance,  through  furnaces  or 
ovens,  and  on  invisible  light.  An 
illustrated  description,  specifica- 
,  tions,  mechanical  dimensions  and 
ordering  information  are  given. 

Aircraft  Circuit  Breakers.  Heine- 
;  mann  Electric  Co.,  Trenton  2,  N.  J. 

;  The  8-page,  2-color  bulletin  No. 
3300  describes  fully  magnetic, 
nonthermal  aircraft  circuit  break¬ 
ers,  which  will  operate  in  a  range 
of  from  —65  to  185  F,  vibration 
proof  for  10  G.  The  Aero-Magnette 
breakers  discussed  have  definite 
instantaneous  trip  point  independ¬ 
ent  of  time-delay  characteristics 
and  are  not  affected  by  ambient 
temperature.  Also  included  are 
ratings,  time  overload  curves  for 
a-c  and  d-c,  suggested  uses  and 
diagrams  giving  specifications  of 
available  mountings,  covers  and 
handles. 

Selenium  Rectifier.  Clark  Elec- 
I  tronic  Laboratories,  Palm  Springs. 

I  Calif.  A  recent  4-page  folder  cov- 
;  ers  a  selenium  rectifier  with  rat¬ 
ings  available  from  5  to  500  kw  at 
any  voltage  from  6  to  600  or 
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The 

FISHER-PieRCE 


ALTEC  LANSING 
AUDAK  COMPANY 
BELL  SOUND  SYSTEMS 
ELECTRONIC  WORKSHOP 
HARVEY  RADIO  CO. 
HUDSON  RADIO  4  TV 


H'>l>1  bjr  Leedtnit  Mu*k 
Write  for  Literature. 


Mtorei.  iudlo  Part*  IMiirlbuu 


Specify  BREEZE  "Monobloc” 
Waterproof  and  Pressure  Sealed 

CONNECTORS 


The  ally  APPROVED  Moaebloc  SysUa 
for  Advaocod  Radar,  Coanaaicatioas, 
aod  Eloctroalc  Eqoipaoat 


Br«cit  "Monobloc**  Wotorproof  ond  PrttSNro 
Soolod  Connoctort  ovolloblo  in  olyminum,  brccs, 
stool  ...  oil  tizos  ond  copocitios  .  .  .  folly 
tostod  ond  opprovod. 


If  yoo  bovt  o  totioh  connoctor  problom 
osk  BREEZE  for  tlio  onswor. 


Broozo  **Monoblo€t*%  witb  tinflo  ploco  ptastk 
intorts  offor  OMfstondlnp  odvontoBos  in  ossom* 
bly,  wirinf,  mountinf  ond  torvico  in  tho  fiold. 


O  Removable  contact  pins 
O  Single  hole  panel  mounting 
O  Pressure  sealed  to  75  psi, 
or  higher  when  required 


WRITE  FOR  DETAILS  .  .  . 


This  linO’Up  of  fomous  nomos  in  tho  Sound  Roprodwcfion  Industry  it.  indood,  on  out¬ 
standing  tributo  to  tho  quolity  of  REK>0-KUT  Turntoblos.  Sinco  tho  turntoblo  It  tho 
**hoort"  of  tho  roproduction  you,  too,  should  insist  on  tho  bost  —  insist  on  REK>0-KUT. 


KLK-O  KI*T  Tiirntablen  PI 


li'Kraphs  and  iMiw  Remrdert  i 


EVERYTHING  REVOLVES  AROUND 


REK^O^KUT  TURNTABLES 


At  the  recently  held  AUDIO  FAIR  in  New  York  City. ..the  fol¬ 
lowing  companies  used  REK-O-KUT  Turntables  to  bring  out  the 
best  reproduction  in  demonstrating  their  own  components. 


BREEZE 


Corporations,  Inc. 
41 K  Soirtli  Sixth  St. 
Newark  7,  New  Jersey 


REK-O-KUT  Coe,  Inc. 


3S-33  Quaans  BMvd. 
Long  Island  City  N.  T. 


PHOTOELECTRIC 
TOWER  LIGHTING 
CONTROL 


Tarn>on  35  ft.-cziidles— off  st  55 
ft.^candles— indepeodeoc  of  time 
of  day  or  weather  cooditioos. 
Low  first  cost— oegliBible  main* 
tenaoce. 

3000  watts  contact  capacity. 
Over  20,000  in  use  for  tower  aod 
street  lighting. 

Complete  details  available  —  ask 
for  Bulletin  63305. 

_ 

Tli«  BISMit-riltCI 

CMonStnetOjilaMlT 


Completely  Accessible 

from  operating  surface  dependoble  instruments 


1  ^  n  n  rU^ 


tyn#  A>70S...24.4lMinn.l 


FEATURES 

•  Completely  accessible  from 
operating  surface 

•  Compact. ..can  be 
mounted  in  a  minimum  of 
space. . .  lightweight 

•  Can  be  panel  mounted 

•  6  to  24  channels 

•  Paper  widths  5",  8”,  12",  18" 

•  Simplicity  of  loading 

•  Direct  monitoring  of 
galvonometer  light  spots 
.  Flexibility  of  operation 

•  Simultaneous  viewing, 
recording  and  scanning 

•  Trace  identification... zero 
mirror . . .  synchronizing 
reference  trace 

•  Adjusuble  automatic 
record  length 


AUTOMATIC  OSCILLOGRAPH  RECORDER 

Affording  complete  accessibility  from  op¬ 
erating  surface  and  requiring  only  a 
minimum  of  space  for  mounting,  the 
HEILAND  A-708  meets  the  exacting 
specifications  of  research  and  develop¬ 
ment  personnel  in  aircraft  flight  testing, 
laboratory  and  industrial  testing. 

Write  for  complete  details 
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I. 


NEW  PRODUCTS 


(coathiinR) 


higher.  The  units  described  come 
complete  in  a  steel  cubicle  contain¬ 
ing  rectifying  plates,  a  dry-type 
transformer  with  class-B  fireproof 
insulation,  and  control  apparatus 
to  fulfill  the  specifications  desired. 

Infrared  Pyrometer.  Hanson-Gor- 
rill-Brian,  Inc.,  One  Continental 
Hill,  Glen  Cove,  N.  Y.,  has  issued 
a  single-sheet  bulletin  describing 
and  illustrating  its  infrared  py¬ 
rometer  which  measures  tempera¬ 
tures  of  surfaces  where  physical 
contact  methods  and  optical 
pyrometers  are  not  usable.  Accu¬ 
racies  of  temperature  measure¬ 
ments  of  the  unit  treated  are 
within  ±5  F.  Chief  advantages 
and  prices  are  given. 

Subminiature  Tubes.  Sylvania 
Electric  Products,  Inc.,  Emporium, 
Pa.,  has  published  data  providing 
average  characteristics  of  30  com¬ 
mercially  available  subminiature 
electron  tubes  ranging  from  0.200 
in.  to  0.383  in.  diameter.  Also  pro¬ 
vided  in  the  characteristic  chart 
are  useful  suggestions  for  mount¬ 
ing,  shielding  and  application  to 
obtain  maximum  life  for  tube  types 
including  tho.se  rated  up  to  5,000 
hours.  Two  tables  are  also  in¬ 
cluded  for  easy  cross  reference  be¬ 
tween  experimental  and  RTMA 
type  numbers  and  classification  of 
types  with  respect  to  applications. 


FEATURES: 


SiMS  d<sl9tf  d  for  normol  roquleomowt*. 

Rigid  cofittrvctiofi  ~  Round  comors. 

Tight  fitting  Ingido  covort  for  ooiy  soollng. 

Co»os  or  covort  ovoiloblo  gogorof  ly. 

Mogg  Production  moong  high  guollty  ot  low 
compotitivo  pricog. 

Loiodi  covorg  ond  cogog  con  bo  fumlghod 
with  holog  piorcod,  roinforcing  brockotg, 
chonnolg  or  gtrlpg,  toppod  holog,  gtudt, 
wold  nutg,  toppod  Ingortg,  otc.,  to  bottor 
moot  your  gpoclfkotiong. 

Hoight  of  cog#  vortoblo. 


Looftli 


1-1 /S' 

1- 34' 

2- 1  /8' 
2-7/16' 

2- 1 S  16‘ 

3- 1,8' 
3-3/16* 
3-1  /2' 

3- 7/8' 

4- 1  /4' 

4- 3  4' 

5- 1  /4' 

5- 1  /2' 

6- 1  /4* 


2-5/16' 

2-9/16* 

2- 15/16* 

3- 3/8' 
3-11/16* 

3- 3/4' 

4- 1  /4' 

4- 5/8' 

5- 1  /16' 

5- 1/2' 

6- 3/4' 
6-5/16' 


BLANK  CHASSIS 


Cevar  Plata,  tor  All  SIza, 
All  SIza*  In  Stork 


TRANSFORMER  MOUNTING 
BRACKETS 


Logarithmic  Attenuator.  Kalbfell 
Laboratories,  Inc.,  1076  Morena 
Blvd.,  San  Diego  10,  Calif.,  has 
available  a  mailing  piece  dealing 
with  the  model  51  IB  Logaten,  a 
logarithmic  attenuator  with  a  dy¬ 
namic  range  of  50  db.  The  unit 
described  controls  an  ambient 
temperature  range  of  32  to  100  F. 
Technical  data,  chief  uses  and  a 
price  list  are  included. 


All  SiioB  in  Stock 


Power  and  Control  Cable.  The 
Rome  Cable  Corp.,  Rome,  N.  Y., 
recently  published  a  60-page 
power  and  control  cable  catalog 
designed  as  a  handy  guide  for 
easy  selection  and  specification. 
It  gives  complete  technical  data, 
descriptions  and  recommended 
uses  for  the  company’s  complete 
line.  Considerable  space  is  devoted 
to  the  subject  of  insulations  and 
their  applications  and  to  approved 
shielding  practices. 


us  quote  on  your  short  run 
precision  sheet  metal  require- 

Our  model  thop  olforK — 
workmanship 
ImmaOlata  sarvice 
Production  mothods  appllod  to  your  • 
run  port,  moons  modorcrto 

QUOTATIONS  PROMPTir  SUBMITTfD 

LOJACK  PRECISION  CORPORATION 

93  Worth  Street  worth  s-tmt  New  York  1 3,  N.  Y. 
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FOR  THl^ 

THE  STkAlNT-SENSITIVE 
PHONO'CRAPH  PICKUP 

Here's  why  this  truly  faithful  reproducer  ap¬ 
peals  to  people  itifted  with  the  "Golden  Ear" 
...  why  the  STRAIN-SENSITIVE  PICKUP  de¬ 
veloped  by  the  PFANSTIEHL  CHEMICAL 
COMPANY  brings  out  the  brilliance  of  great 
voices  and  orchestras  .  .  .  the  latent  music  on 
your  records  tlut  other  pickups  leave  untouched. 

•  The  STIAIN-SENSITIVE  PICKUP  Is  on 
omplitwde  transducer  with  a  CONSTANT 
RESISTANCE  of  about  350.000  ohms. 

•  Signal  output  is  at  a  practically  CON¬ 
STANT  IMPEDANCE  lovol. 

•  Eacollent  transient  response. 

a  NO  DISTORTION,  phase  shift  or  evi- 
detKe  of  intermodulation  it  audible. 

•  LINEAR  RESPONSE  free  from  peaks  or 


Cartridges  are  available  for  both  standard  and 
micro-groove,  and  can  be  had  with  Famous 
PFANSTIEHL  M47B  Precious  Metal  Alloy  or 
diamond  tipped  styli. 

A  special  preamplifier  is  necessary  to  provide 
the  correct  D.C.  voltage  for  the  pickup  element 
and  to  provide  the  first  stages  of  signal  gain. 
Four  styles  are  ready,  or,  if  you  prefer,  you  can 
build  your  own  from  the  circuit  in  the  literature. 

Ask  your  radio  supply  man.  or  write  today 
for  complete  FREE  INFORMATION. 

PFANSTIEHL 


103  Loba  Vlaw  Avanua,  Waukagan,  llllnoit 


Type  H  Realalora  ora 
l\l  Vs  furniahad  with  raaialanca 
valuas  aa  high  as  SO  million  maq- 
ohms  (S  X  10'^  ohms).  Thair  ad- 
vancod  daaiqn  inauiea  hiqhaat  ala- 
bilily  with  axtramaly  low  noisa 
laval.  polarixation  aifacta.  and  voli- 
aqe  and  lamparotura  coafiicianls. 
Ayailabla  in  aizaa  auitabla  for  any 
circuit  raquiramant.  Standard  rasia- 
tanca  tolaranca  ±  10%. 


for 

HIGH 

MEGOHM 

RESISTORS 


RPC  Typa  H  Raaiators  ara  ruqqad, 
durobla  units  lackatad  in  polyalh- 
lano  to  proTida  maximiim  prolaction 
aqainat  machnnical  damaqs  and 
humidity.  Thaaa  rssislora  ora  ami- 
nanlly  suitad  for  alactromalar  cir¬ 
cuits,  radiation  aquipmont,  photo 
call  circuits  and  os  high  raslstcmcs 
standards.  Modaroialy  pricad.  Writs 
for  catalog  today. 


ALSO  MANUFACTURERS  OF  HIGH  QUALITY  PRECISION  WIRE  WOUND  RESISTORS.  HIGH 
FREQUENCY  RESISTORS  AND  HIGH  MEGOHM  RESISTORS.  WRITE  TODAY  FOR  CATALOG. 

TDC  resistance  products  co. 

-wlwv^  714  RACE  STREET  •  HARRISBURG  2.  PA. 


file 

^  eERtme 


cicciicot  vocuDiurr  mucf  u  lOMi  tot  au 
Ugh  frequency  appUcatiooa. 


Complett  dttsUs  on  rt^mtst 


/\/^  BIRTCHER.TUBE  CLAMP 
MINIATURE  TUBES 

POSITIVE  PROTECTION 
AGAINST  LATERAL  AND 
VERTICAL  SHOCK! 

The  Hew  Birtcher  Type  2  Tube 
Clamp  holds  miniature  tubes  in  their 
sockets  under  the  most  demanding 
conditions  of  vibration,  impact  and 
climate.  Made  of  stainless  steel  and 
weighing  less  than  Vi  ounce,  this 
Hew  clamp  for  miniature  tubes  is 
easy  to  apply,  sure  in  effect.  The  base 
is  keyed  to  the  chassis  by  a  single 
machine  screw  or  rivet. ..saving  time 
in  assembly  and  preventing  rotation. 
There  are  no  separate  parts  to  drop 
or  lose  during  assembly  or  during 
use.  Bincher  Tube  Clamp  Type  2  is 
or  soldering  at  any  point.  v 
If  you  use  miniature  tubes,  protect  them  against  lateral  and  vertical  shock 
with  the  Birtcher  Tube  Clamp  (Type  2).  Write  for  sample  and  literature. 

Builder  of  millions  of  stainless  steel  Locking  Type  Tube  Clamps  for  hundreds 
of  electronic  manufacturers. 


“Ttie  BIRTCHER  (^aifza’iatCoH 
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39005 


39003 


39001 


39006 


39003 


NEWS  OF  THE  INDUSTRY  I 

(continued  from  pooe  134)  | 

as  instructors,  technical  writers,  ; 
and  professional  engineers  in  the  j 
field  of  communications  and  elec¬ 
tronics.  ' 

Although  veterans  are  accorded 
preference,  there  are  a  sufficient 
number  of  openings  to  provide  for 
the  appointment  of  nonveterans 
who  can  qualify.  Salaries  range 
from  $3,825  to  $6,400  a  year.  Appli¬ 
cants  for  electronic  engineering 
positions  should  have  at  least  one 
year  of  professional  experience 
in  addition  to  an  appropriate  bache¬ 
lor’s  degree  or  a  master’s  degree 
for  the  salary  of  $3,825  a  year. 
Additional  experience  may  be  quali¬ 
fying  for  higher  salaries  up  to 
$6,400. 

Persons  with  4  years  or  more  of 
practical  experience  in  the  con¬ 
struction.  maintenance  or  repair  of 
radio  or  radar  are  especially  needed 
for  instructor  positions.  Men  with 
teaching  experience  in  addition  to 
their  technical  background  in  these 
fields  may  be  employed  at  salaries 
ranging  from  $3,825  to  $4,600  a 
;  year.  Openings  are  in  microwave 
1  radio  relay,  radar,  radio  electronics, 

;  fixed  station  radio,  central  office 
techniques,  teletype  installation  and 
maintenance,  repeater  and  carrier, 
and  dial  central  office  techniques. 

Technical  writers  with  34  to  54 
years  of  experience  in  preparing 
reports,  manuscripts  or  manuals 
dealing  with  electronics,  radio, 
radar  or  communications  may 
qualify  for  positions  at  salaries  of 
$3,825  to  $5,400  a  year. 

Applicants  should  complete 


This  Bobbin  Type  Coil 
is  supplied  to  clock 
makers:  Some  use  37#, 
others  moy  specify  38# 
or  40#  wire;  Deep  was 
ar  lacquer  impregna¬ 
tion;  enamel,  formes, 
or  nylon  wire  insula¬ 
tions.  At  Goto,  it  is 
usual  to  work  to  close 
tolerances. 


FLEXIBLE  COUPLINGS 


The  No.  39000  leriet  of  MMIen,  "Oeiigncd  for 
Application”  flexible  coupling  units  include,  in 
oddition  to  improved  versions  of  the  conventional 
types,  olso  su^  exclusive  original  designs  as  the 
No.  39001  inwioted  universol  joint  ond  the 
No.  39006  "slide-oction"  coupling  (in  both 
steotite  and  bakeli*e  insulationl. 

The  No.  39006  “slide  action”  coupling  permits 
longitudinol  shaft  motion,  eccentric  shaft  motion 
ond  out-of-line  operation,  os  well  as  angulor 
drive  without  backlash. 

The  No.  39005  is  similar  to  the  No.  39001,  but 
is  not  insulated  ond  is  designed  for  applications 
where  relotively  high  torque  is  required.  The 
steatite  insulated  No.  39001  hos  o  special  arUi- 
backlosh  ball  and  socket  grip  feature,  which, 
however,  limits  its  serviceoble  operation  to 
torques  of  six  inch-pounds,  or  less.  All  of  the 
obove  illustrated  units  are  for  %"  shoft  ond  are 
stondord  production  type  units. 


JAMES  MILLEN 
MFG.  CO.,  INC. 


When  you  need  electrical  coils,  why 
not  take  odvontage  of  34  years  of  ex¬ 
perience,  engineering  competence, 
and  modem  production  facilities. 
Goto  coils  ore  built  for  you,  to  your 
specifications. 


IRE  Elects  Officers  for  1951 

Election  of  Ivan  S.  Coggeshall, 
general  traffic  manager  of  Western 
Union  Telegraph  Company’s  over- 
sea.s  communications,  as  president 
of  the  Institute  of  Radio  Engineers 
for  1951  was  recently  announced 
by  the  board  of  directors  in  New 


MAIN  OrriCf  AND  FACTOtV 

MALDEN 

MASSACHUSETTS 


COMPANY 

AS  PoviUpn  AvgiiiM 
ProvM«n«6  3,  R.  I. 


SPECIALISTS  SINCE  1917 


January,  195  J  —  ELECTRONICS 


THE  WORLD  S  LEADING 
TWIN  LEAD  TELEVISION 

LIGHTNING 
AR  R  E  STE  R 


400-800 

CYCLE 

AC 


•  LIGHT  WEIGHT 
Filter  Model  Shown 
Weight  only  77  Ibt. 

•  SMALL  SIZE 

1  O  ' *4  V, '*7  3/4" 
(Filter  Model  as 
shown ) 

•  PRECISION  BUILT 
Shaft  and  bore  fits 
held  to  less  than 
.0007" 


•  ARMATURE 
Triple  and  quad> 
ruple  insulated 
windings  static* 
oily  ond  dynomic* 
ally  balanced 

•  BALL  BEARINGS 
Require  no  mainte¬ 
nance  or  lubricotior 
in  normal  service 

*T  M  Rfs  US  Pit  on 


SVA/r/?OA/ 


SPLENDID  ISOLATION 


Because  its  supenohty  is  unchallenged. 
Signal  Generator  type  TF867  stands  alone, 
in  splendid  isolation.  Especially  noteworthjr 
•re  an  expanded  wide-view  scale  covering 
IS  kc/B  to  30  Mc/s  and  a  concentric  termi¬ 
nating  unit  which,  while  showing  exact 
circuit  conditions  on  an  animated  diagram, 
is  also  a  dummy  aerial  and  impedance 
sourceof  7So  or  130.  Other  facilities  in¬ 
clude  crystal  standardisation,  freedom  from 
unwanted  frequency  modulation,  deep 
amplitude  or  carrier  shift  modulation  and 


Made  by  a  new  process 
to  0  uniform,  high  qual¬ 
ity  for  continuous, 
heavy-duty 
service. 


SIGNAL  GENERATOR  TF867 


Vi"  sq.  to  12"  X  16" 
cells — in  stacks,  or  sin¬ 
gle  cells  for  customer 
assembly. 


subilised  output  control.  Output  is  variable  from 
4V  to  0.4itV  and  calibration  indicates  the  true 
artiOcial  signal  e.m.f.  irrespective  of  load. 


Write  for  literature 


furttm  infomatiott  fmn  our  of  tfm  fdlhming  orfrfruei . 

MARCO.^I  LIMITED 

US.A.  Sales  and  Service ;  23-25  Beaver  Street*  NEW  YORK.  4 
CANADA:  CANADIAN  MARCONI  LTD..  Marconi  Building.  Sc.  Sacramonc  Scroot,  MONTREAL 
RNGLANO:  (Hoad  Offico  and  Warka)  ST.  ALBANS.  HERTFORDSHIRE 


SYNTRON  CO. 


241  Lexington 
Homer  City,  Pa. 


f  liLsir  ^tefuettcf 

INDUCTOR  ALTERNATOR 


Nawly  devaloped  in  tha  Cartar  rasaorch  ond  angtnaaring  da- 
portmants.  thi»  naw  rotory  pewar  supply  it  idaol  for  aircrolt. 
gaophyticol.  govarnmant  ond  loborotory  rasaerdi.  ond  othar 
opplicoftons  damonding  a  imoM.  mebita  _ 

aourca  of  up  fo  100  watts  high  fraquancy 
AC.  Primarily  dasignad  4or  24  •  29v.  DC 
airborna  aquipmant.  but  avoilobla  ot  any  J 

input  voltage  3.5v  to  230v.  Inductor  ''J 

principle  eliminotes  slip  rings  and  brushes.  / 

Electrically  isolated  input  and  output  units.  j 

Seporatn  DC  plot#  output  also  ovailoblo  j 

in  oddition  to  tho  h.f.  AC.  ^ 

_  waiTC  Iw  autlsUn 

alactriial  saacItM* 
tiaaa.  aarfareaaaa 

2«4g  N.  Mafsleweed  A*e.,  Clikage  VVfl  ti’VwiIiT* 


(ompletely  waltrproof 
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I.  S.  Coqqwtholl 


York.  The  new  president  has  been 
active  in  the  adoption  of  electronic 
methods  and  devices  in  the  tele¬ 
graph  and  submarine  cable  field. 
He  will  succeed  Raymond  F.  Guy, 
manager  of  radio  and  allocation 
engineering  of  the  National  Broad¬ 
casting  Company. 

Jorgen  C.  F.  Rybner  of  Copen¬ 
hagen,  professor  of  telecommunica¬ 
tions  at  the  Royal  Technical  Uni¬ 
versity  of  Denmark  and  noted 
author  of  Danish  and  English  text¬ 
books  on  network  theory,  was 
elected  vice-president.  He  will  suc¬ 
ceed  Sir  Robert  Watson-Watt  of 
London,  an  authority  on  military 
'radar. 

Directors  elected  by  the  Institute 
for  1951  are:  William  H.  Doherty, 
director  of  electronic  and  television 
research  for  Bell  Laboratories, 
Murray  Hill,  N.  J.;  George  R. 
Town,  associate  director  of  the 
engineering  experiment  station  at 
Iowa  State  College,  Ames,  Iowa ; 
Harry  F.  Dart,  office  manager  of 
the  electronics  engineering  depart¬ 
ment  of  Westinghouse  Electric 
Corp.,  Bloomfield,  N.  J.;  Paul  L. 
Hoover,  head  of  the  department  of 
electrical  engineering.  Case  Insti¬ 
tute  of  Technology,  Cleveland, 
Ohio;  William  M.  Rust,  Jr.,  head  of 
geophysics  research  for  Humble 
Oil  and  Refining  Co.,  Houston, 
Texas;  and  Allan  E.  Oxley,  chief 
engineer  of  RCA  Victor  Co.,  Mon¬ 
treal,  Quebec. 

In  addition,  the  following  direc¬ 
tors  will  continue  to  serve  on  the 
Board  during  1951:  S.  L.  Bailey, 


Never  before  a  value  like  this  new  2-KW 
bench  model  "Bomborder"  or  high  fre¬ 
quency  induction  hooter  ...  for  saving 
time  ond  money  in  surfoce  hardening, 
brazing,  soldering,  annealing  and  many 
other  heat  treating  operations. 

Simple  .  .  .  Easy  to  Operate  .  .  . 
Economical  Standardization  of 
Unit  Makes  This  New  Low  Price 
possible. 

This  compact  induction  heater  saves 
space,  yet  performs  with  high  efficiency. 
Operates  from  220-volt  line.  Complete 
with  loot  switch  and  one  heoting  coil 
mode  to  customer's  requirements.  Send 
samples  of  work  wanted.  We  will  ad¬ 
vise  time  cycle  required  for  your  par¬ 
ticular  Job.  Cost,  complete,  only  $650. 
Immediate  delivery  from  stock. 

Scientific  Electric  Electronic  Heaters  are 
mode  in  the  fallowing  range  of  Power: 
l-2-3Vi-5-7Vk-l0-12W-15-18-2S-40-60- 
80-100-250KW. 


For  Invorting  D.C.  to  A.C. 

Sevdoly  Pvilenv*  ter  opvraKne  A.  C  todtoi,  Tvlv- 
L  vtslen  Snts,  AmpSftvn,  AddrMt  Sysrvm,  ond  todio 

TM(Eqvi|MMnlfraniO.CVoltaeMlnVolli-  > 
dw  SMp«,  Train*,  flonnt  and  ^ 

In  O.  C  DMrfctt.  ^ 


Divisien  of 


S”  CORRUGATED  OUENCHED  GAP  CO. 

107  Monroe  St.,  Garfield,  N.  J. 


ELECTRONICS 


^At^ROIA 


GOV’T.  CONTRACTORS' 

- ^  SPARE 

PARTS 

BOXES 


High  Sensitmfy  . .  Logarithmic 

AC  VOLTMETER 

50  MICROVOLTS  TO  500  VOLTS 

SELF-CONTAINED  _MODa  47  VOLTMETEE 

OPERATED  UNIT 
oin- 

simultoiiMi^  Q$  o 

voltmeter 

Accurocy  :^%  from 

eyelet  to  ^ 

loeMt  impoOofice 
ohm 

•  Amplifitr  Gain  25000 


•  Ootpot  iodicotor  for  microphoott  of  ell 
typo* 

•  Low  lovtl  phofiooroph  piefcept. 

•  Accticretioii  ood  other  ethretioo  mtetorine 
p«efciipt 

•  Soofid  level  meeturements. 


•  Gain  aad  freeaeaey  meetartmtott  for  all 
types  of  oadio  leaipaieat. 

O  Deositometrie  moatareaieats  in  photooraphy 
and  film  prodaetioa. 

•  Lipht  flax  meataremeott  ia  conjaactioa  with 
plMto  celh. 


/.  CONTROL  CENTERS 
S.  ENCLOSURES 
^  ^  PANaS 


Wriit  for  Complttt  tmformsiiom 


45-17  GI«iiweo<l  Str««l 
LITTLE  NECK,  L.  I.,  N.  Y. 


— -S-  tAtsnOM  Mnric*  U  fast, 
compatwit,  complat*.  It  includas 
forminc,  punching,  walding  and 
finiihing.  Piping,  wiring  and  ac- 
canoriaa  can  ba  built  in  arhan 
danirad.  Falatrom  anginaan  will 
aviin  procura  and  install  your  in- 
strumants  to  your  spacifications. 
All  work  parformad  by  Falstrom 
is  dons  by  anginsars  and  tschni- 
cians  thoroughly  familiar  arith 
sach  phass  of  production.  Me¬ 
chanics  skillad  in  arorking  anth 
staal,  aluminum  and  stainlass 
steals  assure  finest  workmanship. 
Falstrom  installations  are  in  serv¬ 
ice  throughout  the  electrical, 
chemical  and  patrolaum  indus¬ 
tries  —  have  baan  an  accepted 
standard  of  aacellanca  sinca  1870. 
For  a  practical,  economical  solu¬ 
tion  to  your  metal  forming  p.-ob- 
lams,  go  to  Falstrom! 

TO  OET  Alt  TNI  FACTl,  Fill  ONT 


For  Toroidal  Coils 

To  Your  Specifications 
and  at  LOW  COST* 


*  Thn  ts  pewble  dee  te  ear  ewa  tpeetally  de>ieaed 
wiediap  eaaipmixt. 


CONFORMING 

TO 


Federal 

SpacUicotions 


Tl  FAUnOM  coon  •  FASUIC,  M.  I. 


Gentlemen: 

Please  send  full  informatirn 
at  once.  1  am  interested  i.i 


Specifications 

Air  Force — 
Navy  AAronautical 
Specifications 

Navy  Department 
SpacUicotions 


-.r  i 

M 

WRITE  FOR  FURTHER  INFORMATION 

J  MANUFACTURING  CO.  ■ 
OWATONNA.n  MINN.  B 

I  S  CtTT  _ 

. .  ,  TONI  HAIM _  T. 

m 

w.i-i4»fl4irz:i9Kiidv 
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Try  Rentier  for  Service-Tested 

"Hard-to-Get”  Components 


(coiitinutd) 


NEWS  OF  THE  INDUSTRY 


H.  J.  Reich,  F.  Hamburger,  Jr. 
J.  D.  Reid,  and  A.  V.  Eastman. 


Taxicab  Radio  Advances 

Initial  use  of  commercial  radio 
communications  equipment  in  the 
450  to  460-mc  band  for  the  general 
mobile  radio  services  was  recently 
announced  by  Link  Radio  Corp., 
New  York,  N.Y.  A  pioneer  move 
by  two  major  taxicab  companies 
in  the  uhf  range  was  made  officially 
in  a  request  by  the  Yellow  Cab  Co. 
and  the  Cab  Sales  and  Parts  Corp., 
both  of  Chicago,  Ill.,  to  the  FCC 
for  what  will  eventually  call  for  the 
installation  of  3,666  mobile  units 
and  16  base  stations. 

Under  the  mobile  radio  service 
rules  established  by  the  FCC  in 
May  1949,  the  taxicab  service  was 
allocated  10  frequencies  in  the  450 
to  460-mc  band  for  developmental 
purposes,  ranging  from  452.05  to 
452.95  me.  Commercial  application 
was  made  permissible  by  the  FCC 
in  its  directive  of  May  1949.  The 
radio  services  which  may  use  the 
450  to  460-mc  band  are  remote 
pickup  broadcast;  land  transporta¬ 
tion,  which  includes  railroads,  taxi¬ 
cabs  and  urban  transit;  public 
safety,  which  includes  police, 
fire,  forestry-conservation,  highway 
maintenance  and  special  emer¬ 
gency;  industrial,  which  includes 
power  radio,  petroleum,  forest 
products,  motion  picture,  relay 
press  and  special  industrial;  and 
domestic  public. 

The  system  applied  for  in  the 
construction  permit  request  will  use 
eight  multiple  main-station  trans¬ 
mitters  to  cover  the  city  in  checker¬ 
board  fashion  so  that  the  traffic¬ 
handling  capability  of  the  radio 
circuits  may  be  multiplied  to  enable 
dispatchers  to  control,  via  two-way 
radio,  a  large  number  of  taxicabs 
in  the  Chicago  area. 

Each  main  station  transmitter 
will  have  an  output  of  100  watts 
and  each  mobile  transmitter  will 
have  an  output  of  10  watts. 


PLUGS  &  CONNECTORS 

\  BANANA  PIN  TYPES. ..JAN  SPECIFICATIONS 

I  Multi-contact  connectors  and  mating  chassis 
I  counterparts.  Melamine  or  alkyd  insulation; 
I  steel  or  brass  nickel-plated  shells.  Kanana 
\  springs  are  heat  treated  beryllium  copper. 
I  Unexcelled  low  resistance  contact.  Highest 
1  quality  . . .  good  for  thousands  of  connects 
\  and  disconnects. 

Special  Connectors  to  Order— Miniatures; 
water  tight  and  pressure  proof  types  to  JAN 
specifications. 

2101  Bryant  St.  San  FranclKO  K>,  Calif. 


PIONEERS  IN  ElECTRONICS  AND  PIASTICS 


From  10  Microsecoids  to  3  Socomls 


The  time  interval  between  any  two 
components  in  electrical,  mechanical  or 
electro-mechanical  systems  can  now  be 
measured,  simply  and  accurately,  with 
American  Chronoscope  Equipment. 

The  Model  211  Input  Adapter  used  in 
conjunction  with  the  Model  110  Ameri¬ 
can  Chronoscope  separates  the  functions 
of  STARTING  and  STOPPING  the  meas¬ 
urement  of  time.  Simply  connect  the 
Start  and  Stop  leads  from  the  adapter  to 
any  two  components  of  a  system  under 
test.  Only  the  first  complete  elapsed 
time  interval  presented  is  accepted.  This 
reading  is  indicated  on  the  Chronoscope 
and  remains  fixed  until  reset. 


For  complete  description  on  these 
and  other  Chronoscopes  and 
Adapters,  write  for  Bulletin  200A 


PRICES 

Model  110  Chronoscope  . 
Model  211  Input  Adapter 


Radio  Engineers 
Announce  Awards 

Robert  B.  Dome,  electrical  consult¬ 
ant  for  General  Electric  Co.,  Syra- 
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SQUARE,  ROUND 
OR  RECTANGULAR 
7  to  30  LONG 
4S0  to  3S  t  P 
TOLERANCES  to  002 


WfIJf 

ON  COMPANY 
urrfRHfAO  fOf 
STOCK  ARBOR 
LIST  OF  OVER 
1000  SIZES 


Coil  Insurance 

FOR  FAMOUS  PRODUCTS 


chines.  Wide  range  of  stock  arbors.  Special 
tubes  made  to  your  specifications  or  engi¬ 
neered  for  you. 

NIWI  Moisture-Resistant  ShtUac-Boun 
Kraft  Paper  Tubing.  Heated  shellac  forms 
a  bond  which  prevents  delaminating  under 
moisture  conditions. 


MORE  THAN 

50,000  TV  SETS 

MONTHLY 
rightly  rely  on 


PAPER  TUBE  CORP. 


616  LAFAYiTTf  ST.,  FORT  WAYNI,  IND. 

Manujaclurers  of  Paper  Tubing  for  the  Electrical  Industry 


300  ohm 
Television 
Transmission 


Wire 


TV  manufActurer.  installation  en¬ 
gineer,  TV  aponeor  and  televiewer  all 
form  an  Ineeparabie  chain,  eecurelj 
linked  by  the  world's  finest  television 
transmission  wire.  J  S  C  is  justly 
proud  of  its  important  role  in  the  de¬ 
velopment  and  progress  of  television. 
Rigid  adherence  to  the  principle  of 
*’i|uality  before  quantity"  will  pave 
the  way  to  greater  accomplishments 
for  J  S  C  r 


Write  for  Oeecnpliic  Pamphlet. 


JERSEY  SPECIALTY  CO. 

Little  Falls,  New  Jersey 

All  Phones: 

Little  Foils  4-0784,  1404,  1405 

r'^@K.3"v@N.-s 


PARAMOUNT  Spiral  Wownd  PAFIR  TURIS 
ProMct  CoU  Accuracy  and  Stability 
in  Cowntfocs  Applieationt 

Years  of  specialized  "know-how”  easily 
enable  PARAMOUNT  to  provide  exactly 
the  shape  and  size  tubes  you  need  for  coil 
forms  and  other  uses.  Hi-Dielectric.  Hi- 
Strength.  Kraft,  Fish  Paper,  Red  Rope  or 


LOUDSPEAKERS 

...will  do  more! 
...last  longer! 
...sound  better! 


)kinnity  Sptkirs  factiNsi  sStr  mtir 


This  is  Iho  submorgonca-proof  MM-ZF,  dosigned  ^ 
lor  tough  novol  combot  ond  roikood  sorvica. 

Lika  oil  UNIVERSITY  sgMkars,  if  laora  fhoii  fl 
maats  raqwirasiaaHl  This  is  inifollad  ond  I 
eparotas  yaor-reund  far  swinniing  instruction.  I 


UNIVERSITY  ENGINEERS,  through  w 
painitaking  research,  recognize  both  idio- 
syncrasiet  of  the  human  ear  and  the  severe  I 
conditions  under  which  sound  equipment  must  ^ 
many  times  be  called  upon  to  operate.  They  | 
meet  this  double  challenge  by  combining  the  J 
finest  engineering  human  inganuity  can  davise  | 
with  rugged,  all-weether,  all-climate  construe-  | 
tion.  The  result  is  better-performing,  super-de-  | 
pendable  reproducers.  For  reliability  plus,  for  I 
installations  that  function  day -in.  day -out  * 
under  the  most  gruelling  conditions  —  specify  | 
UNIVERSITY  loudspeakers.  j 


Stop  wTMtling  vrith  ifigiions.  New  HI*  HEAT 
TlfS  in  your  Unger  Electric  Solderixm  Pen¬ 
cil  produce  •  raelly  varsetile  tool  that'll 
pariorm  on  a  pat  vrith  the  big,  bulky  100- 
150  watt  kona.  U  you  can't  gat  iamadiate 
delivery,  pleaaa  be  pabeot.  fcK  production 
han't  yet  caught  up  with  demand.  Aak  your 
suppUar  lor  No.  1236  Pyramid  or  No.  1239 
Chiaal.  Lwt  price,  $1.25  aaA- 


Cenfoins  o  wealth  of  useful 
doto  for  anginaars.  instolle- 
lion  man  ond  sarvica  persen- 
nal.  Reserve  yovr  copy  fodoyl 


LOUDSPEAKERS  •  INC  V 

•0  so.  KiNSICO  AVI..  WHITi  PLAINS.  N  V 


ai^ electric  TOOL  CO.,  bK. 
,05  AMStLES  54,  CALIFQEMIA. 
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The  COAXVITCH  it  an  RF  twitch  for  ute 
in  coaxial  circuict  where  it  it  important  that 
the  90  OHM  impedance  of  the  cables  be 
maintained.  In  a  circuit  sense,  this  switch 
consists  of  two  pairs  of  "N"  connectors 
spaced  4^*  apart  using  RG-8/U  as  the  con¬ 
necting  link.  The  COAXWITCH  itself 
introduces  no  VSWR  other  than  that  of 
connectors.  Characteristic  impedance  it 
maintained  thru  all  switch  details.  Cut-a¬ 


way  view  shows  that  shield  at  well  as  center 
conductor  it  twitched.  Beryllium  copper 
contacts,  on  the  gooseneck,  mate  directly 
with  male  "N”  (Type  UG-21B/LI)  con¬ 
nectors,  which  connect  directly  to  back  plate 
of  switch.  Since  all  connectors  come  out  in 
line  with  axis  of  switch,  right  angle  con¬ 
nectors  are  usually  unnecessary. 


BIRD  ELECTRONIC  CORP. 

)fvv\  1800  East  38"'  Street  •  Cleveland  14,  Ohio 

West  Coast  Representative  -  NEELY  ENTERPRISES  -  Hollywood  46,  Calif. 


case,  N.  Y.,  will  be  awarded  the 
Morris  Liebmann  Memorial  Prize 
for  1951  by  the  IRE  for  his  contri¬ 
butions  to  the  intercarrier  sound 
system  of  television  reception, 

I  wide-band  phase-shift  networks, 
and  various  simplifying  innovations 
in  f-m  receiver  circuits.  The  award 
will  be  presented  at  the  Institute’s 
annual  banquet  on  March  21,  1951, 
at  the  Waldorf-Astoria  Hotel  in 
New  York  City. 

Other  1951  awards  which  will  be 
presented  at  that  time  are  as  fol¬ 
lows: 

Alan  B.  MacNee,  assistant  pro¬ 
fessor  of  electrical  engineering  at 
the  University  of  Michigan,  Ann 
Arbor,  Mich.,  will  receive  the 
Browder  J.  Thompson  Prize  for  his 
paper  “An  Electronic  Differential 
Analyzer,”  which  appeared  in  the 
i  November,  1949  issue  of  the  Pro¬ 
ceedings  of  the  IRE.  The  award  is 
given  annually  to  the  author  under 
thirty  years  of  age  for  that  paper 
recently  published  by  the  Institute 
which  constitutes  the  best  combina¬ 
tion  of  technical  contribution  to  the 
field  of  radio  and  electronics  and 
presentation  of  the  subject. 

The  Harry  Diamond  Memorial 
Award,  given  only  to  persons  in 
government  service,  will  be  be¬ 
stowed  on  Marcel  J.  E.  Golay,  Sig¬ 
nal  Corps  Engineering  Laborator¬ 
ies,  Fort  Monmouth,  N.  J.,  for  his 
contributions  in  the  over-all  Signal 
Corps  research  and  development 
program,  and  particularly  for  his 
accomplishments  leading  toward  a 
reduction  in  the  infrared-radio  gap. 

Willis  W.  Harman,  associate  pro¬ 
fessor  at  the  University  of  Florida, 
Gainesville,  Fla.,  will  receive  the 
Editor’s  Award,  established  to 
stimulate  the  use  of  good  English 
in  technical  writing,  for  his  paper 
“Special  Relativity  and  the  Elec- 
I  tron,”  which  appeared  in  the  No¬ 
vember  1949  issue  of  the  Proceed¬ 
ings  of  the  IRE. 

IRE-RTMA  Fall  Meeting 

The  twenty-second  annual  Fall 
Meeting  of  members  of  the  IRE 
and  the  RTMA  Engineering  De¬ 
partment  was  held  Oct.  30-Nov.  1 
at  the  Hotel  Syracuse  in  Syracuse, 
New  York,  with  a  total  registration 
of  over  600. 

At  the  general  session  on  Monday 
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COAXWITCH 

COAXIAL  SELECTOR  SWITCH 


50  Ohms 
Type  N  Connectors 
Low  VSWR 


-Manually  Controlled 
-4  Models 


INTERMODULATION  METER 


•  Completely  Self-Contained 
•  Direct  Reading  For  Rapid, 
Accurate  Measurements 
To  insure  peak  performance  from  all 
audio  aystema;  foe  correct  adjuatment 
and  maintenance  of  AM  and  FM  receiv- 
era  and  tranamittera;  checking  linearity 
of  film  and  diac  recordings  and  reprodiic- 
tiona;  checking  phonograph  pickups  and 
recording  styli;  checking  record  matrices; 
adjusting  bias  in  tape  recordings,  etc. 


GENBATO* 

LOW  FKiQUENCVi  M  cyciaa.* 

MOM  mOUBICY:  MOO  cydaa.* 

irfm  VOlTAOi  RATIOt  Hssd  4/1. 

OUTPUT  VOlTAaii  lOv.  asox.  Into 
high  Inipadnnca  nr  +5  OBM 
nwlchsd  to  600  nhina. 

OUTPUT  IMPEDANCI]  MOO  nhma. 

REHDUAl  IMt  0.a%  max. 

tooMSem  os  ipodo/  ortor) 
TLNALYZR 

INPUT  VOLTAGE:  Foil  tcain  rongaa  ol 
3,  10  oiMl  M  vnKs  RMS.  Laaa  than 
ona  vaH  af  mixad  tigiMl  la  suWclant 
tor  ogaroHan. 

INPUT  IMPEDANCE:  Oraolnr  than  400 
K  ohms. 

INTERMOOULATION:  Full  tcoln  rongaa 
af  3,  10  and  M%. 

ACCURACY:  10%  af  full  acola. 

OSOLLOSCOPi  cannnetian  at  malar. 


Wea/Arx 


Of  particular  interest  to  all  who  need 
resistors  with  inherent  low  noise  level 

and  good  stability  in  all  climates 


HIGH  VALUE  RANGE 

10  to  10,000,000  MEGOHMS 

This  unusuol  range  of  high  value  resistors 
was  developed  to  meet  the  needs  of  Kien- 
tifk  ond  industriol  control,  measuring  ond 
loborotory  equipment  ond  of  high  voltoge 
applkotions. 


Actual  Site 


TOROIDAL?  LAMINATED? 


Your  filter  or  inductor  problem  moy 
be  beet  solved  by  using  toroids.  Or 
the  problem  may  require  the  use  of 
laminatiens.  Acme  is  completely 
equipped  to  design  and  produce,  to 
your  speciiicotions.  using  whichever 
construction  method  best  suits  the  pur¬ 
pose. 


STANDARD  RANGE 

1000  OHMS  TO  9  MEGOHMS 


It  gives  detoils  ef  beth  the 
Stoedord  end  High  Voluc 
resisters.  including  con¬ 
struction.  chorocteristics. 
dimensions,  etc.  Copy  with 
Price  List  moiled  on  re¬ 
quest. 


Used  entensively  in  cemmerciol  equip¬ 
ment  including  radio,  telephone,  tele¬ 
graph,  sound  pictures,  television,  etc. 
Also  In  o  variety  ef  U.  $.  Navy 
equipment. 


riM«s.  Mq  IjMi  •  MipMc  AmtMiwi  .  I.«al  Tnis 
lawti  t  Ckikn  .  TmiM.  Mnnii  t  SMmM  Wnai  tataiMi 


D«pl.  R  IOEatt40Hi 
NEW  YORK  16,  N. 
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SPECIAL  TUBE  SOCKETS 


QUINCY,  ILLINOIS.  USA 


ELECTBONICALLY  REGULATED 

LAljoRATORY 

POWER  SUPPLIES 


s^iatitts  in  custom- 


IIICTROH  tUBt  mqjWjj 


CUSTOM  BUILDS  mo- 
■*  5  exact  tubes 
big  20-i"ch- 
■  -jre — trom 
those  for 

_ n.  Kohle 

Mch  unit  through  exhous- 
triol  runs  in  our  plant  to 
trouble-free  operotion  m 


KAHLE 

chines  to  moke  tlrr 
you  require — froin 
ers  to  tiny  sub-minioturr 
loborotory  types  to  t.. 
high-speed 
puts 
tive 
assure 
yours. 


•  INPUT:  IDS  to  125  VAC, 

50-60  cy 

•  OUTPUT  #  1 :  200  to  325 

VDC  at  300  mo  regulated 

•  OUTPUT  #2:  6.3  Volts  AC 

CT  at  5A  unregulated 

•  OUTPUT  #3:  6.3  Volts  AC 

CT  at  5A  unregulated 

•  RIPPLE  OUTPUT:  Less  than 

10  millivolts  rms 
Per  complete  inlermetien  mite 
for  lulletln  E 


STANOAIO 

SACK 

MOUNTINO 

PMMi  MV 

lets-  X  IP” 


Ited 

cotoleg 


New  Jetsoy 


1309  Seven*!*  Stree*. 


COMPOUNDS 


HcicntIfleaUjr  compooBded  for  tpecUle  BppUcBtloBB  from  waxes,  reaine, 
BopholUe  pltohes,  oil*,  and  lalBeral*.  Arallable  la  wide  ranpe  of  meltlac 
potato  aad  hardaeoses.  Special  poUtap  compoDado  are  heat  condacttaff 
aad  crack  reolotant  at  extremely  low  temperatoree.  Recommeadatlono. 
opectflc  data,  and  oampleo  will  be  farnloh^  oa  requeot. 

#or 

IMPREGNATING  SEALING 

reUlo  eeilt  contftnMTB 

trmntforMW  ceils  bettcHM 

iinitlOR  ceils  twitch  Mm  terminels 

wire  eoverintt  soeliet  tcrainols 

MHr  tobcc  end  terms  lifht  •xturee  F 

eereos  ceramics 

POTTING 

DIPPING  Trantfermcn 

Cells  Licht  UrHs 

Transfenaers  Loadini  Cells 

Cendeasers  Cendensert  — 


3445  HOWARD  STREET 

SKOKIE,  ILLINOIS 


_  T 

R 

^WWImni 

iR' 

ill  l>UlliJlillllillill.l«U 

GATES  RADIO  COMPANY 

MtAwIcclurin^  Cn^iAucrg  Smc*  1922 
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morning,  papers  presented  included  i 
one  on  the  use  of  the  noise  diode  for 
determining  amplifier  sensitivity 
and  another  on  wideband  impedance 
matching  between  a  resonant  ' 
antenna  and  a  line. 

The  Monday  afternoon  quality  | 
control  session  covered  efficient  use 
of  data  for  quality  control,  the  Gen-  : 
eral  Electric  quality  control  indi-  j 
cator,  the  control  of  averages  in  1 
radio  tube  manufacture,  and  the  ' 
human  aspect  of  engineering  qual¬ 
ity  into  a  product. 

At  a  joint  session  with  the  Tech¬ 
nology  Club  of  Syracuse  on  Monday  ; 
evening.  Dr.  Allen  B.  Du  Mont 
spoke  on  problems  of  the  television  1 
industry,  including  the  color  tv  | 
controversy  and  the  freeze  on  new 
tv  station  construction.  I 

Both  sessions  on  Tuesday  were 
devoted  to  tv  and  much  interest  was 
shown  in  a  paper  titled,  “An  Analy-  ‘ 
sis  of  Color  Television,”  by  A.  V. 
Loughren  of  Hazeltine  Electronics 
Corp.  (Our  cover  last  month 
showed  four  of  the  illustrations 
used  in  this  presentation.)  At  the  ! 
same  session,  two  new  tubes  were  , 
described — the  RCA  low-noise 
double  triode  which  is  used  as  an  i 
r-f  and  i-f  amplifier  in  tv  receivers,  , 
and  the  GE  miniature  magnetron 
for  use  in  the  uhf  tv  band. 

The  RTMA  award  was  presented  | 
posthumously  to  L.  C.  F.  Horle  at  | 
the  Tuesday  night  banquet  meeting.  ; 
The  late  Mr.  Horle  was,  until  his 
recent  retirement,  RTMA’s  chief  ' 
engineer.  I 

The  audio  session  on  Wednesday 
morning  consisted  of  papers  on  the  ' 
mechanics  of  the  phonograph  pick-  | 
up,  a  lightweight  pickup  and  tone  ! 
arm,  sound  pickup  in  high  ambient  ' 
noise,  and  the  recently  adopted  { 
RTMA  standards  for  sound  equip-  ' 
ment 

It  was  announced  that  the  Fall  I 
Meeting  next  year  will  be  held  in 
Toronto,  Canada.  I 

BUSINESS  NEWS  ! 
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If  we  could  read  the  minds  of  engineers  and  scientists 
for  a  year  ahead  . . . 

And  if  we  could  foresee  equipment  changes  made 
necessary  by  rapidly  changing  conditions... 

Then,  and  only  then,  would  it  be  feasible  to  produce 
standard  Transicoil  Control  Motors  and  gear  trains.  As 
things  stand,  however,  each  Transicoil  motor  and  its  gearing 
assembly  is  specifically  made  for  a  particular  job — and  that 
spells  real  efficiency.  Transicoil  makes  'em  the  way  you 
want  them.  They're  shipped  to  you  ready  for  instant  use 
without  any  worries  about  trying  to  adapt  standard  units 
that  are  only  "olmost  right". 


TRANSICOIL 

CORPORATION 

107  GRAND  STREET  NEW  YORK  13.  N.Y. 


(coAtinntd) 


Electronic  Contractors  Inc., 
Philadelphia,  Pa.,  ia  a  new  firm 
formed  by  John  C.  Merman  and  I 
four  other  television  service  con-  I 
tractors  for  the  purpose  of  entering  ! 
into  defense  and  private  manu-  | 


MAMov  comthol  moTon  vata  chant 

Send  tor  your  tree  copy  today. 

Transicoil  Productt:CONTROL  MOTORS, 
PRECISION  GEAR  TRAINS,  INDUCTION 
GENERATORS,  SERVO  AMPLIFIERS 


New  Type  2A  TAP  SWITCHES 

HAVC  A  CONSTANT  CONTACT  RCSISTANCT  Of 

ONLY  1  or  2  MILLIOHMS! 


Thn*  high  quality  switches 
with  up  to  24  contacts  were 
specifically  developed  to  meet 
the  need  for  rugged  precision 
instrument  switches  that  have 
longer  operating  life  and 
ore  economical  components 
In  competitively  priced 
electronic  instruments 
and  military  equipment. 

• 

Write  for  Technical 
Bulletin  No.  2t. 


I  NEWS  OF  THE  INDUSTRY  (centiniitd) 

facturing  contracts  that  require 
I  electronics  background  and  ex¬ 
perience. 

i  General  Electric  Co.  will  reopen 
I  a  former  radio  tube  plant  in  Utica, 

I  N.  Y.,  and  convert  it  for  the  manu¬ 
facture  of  emergency  radio  com¬ 
munications  equipment.  The  new 
i  plant  is  expected  to  be  in  full  oper¬ 
ation  by  June  1961,  employing 
about  425  people. 

Electrical  Reactance  Corp.  re¬ 
cently  dedicated  its  new  70,000-.sq- 
ft  plant  in  Olean,  N.  Y.  The  plant 
will  be  devoted  to  the  manufacture 
of  capacitors,  resistors  and  choke 
coils. 

I  Radio  Receptor  Co.,  Inc.,  manufac- 
j  turer  of  radio  and  electronic  com- 
I  ponents  and  complete  assemblies 
I  for  industry  and  government,  has 
purchased  a  90,000-sq-ft  factory  in 
'  Brooklyn,  N.  Y.,  to  house  its 
expanding  divisions. 

Sarkes  Tarzian,  Inc.,  has  begun 
operation  of  its  new  53,000-sq-ft 
plant  in  Batavia,  Ill.,  to  increase 
production  of  television  picture 
tubes. 

National  Electronics  Inc.,  Ge¬ 
neva,  Ill.,  now  has  a  new  brick  fac¬ 
tory  addition  to  its  plant  which  in¬ 
creases  total  floor  space  by  80  per¬ 
cent  and  provides  facilities  for 
greater  production  of  thyratrons, 
rectifiers  and  mercury  pool  tubes. 

Western  Electric  Co.  has  leased 
i  the  Pomona  Mills  plant  near 
j  Greensboro,  N.  C.,  to  manufacture 
electronic  equipment  for  the  armed 
I  forces.  Approximately  2,000  per- 
I  sons  will  be  employed. 

The  Barry  Corp.,  Cambridge, 
Mass.,  is  erecting  a  new  plant  in 
Watertown,  Mass.,  that  will  more 
than  double  its  present  floor  space 
for  production  of  shock  mountings 
!  and  vibration  isolators. 

Northwestern  University,  Evan¬ 
ston,  Ill.,  will  build  a  4i-million-volt 
I  electrostatic  accelerator  for  nuclear 
research,  to  be  used  by  staff  mem- 
'  bers  and  graduate  students  doing 
research  work,  and  in  connection 
with  special  government  projects, 
i  Cost  of  the  project  will  be  approxi- 
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The  New  STAVER 

N\1N1-SH1ELD 


The  shield 
thot  fits  oil 
Minioture 


A  flexible  shield  thot  snugly  fils  all 
minioture  tubes  becouse  it  compen> 
sotes  for  oil  vorioliens  In  tube  di* 
mensions.  Mini>$hlelds  ore  mode 
for  both  ISVi  ond  16 Vt  bulb  lubes. 
Send  for  cotoleg  sheet. 


THE 

ii:  . . . 

m 


COMPANY 


Specify  the  electrical  properties,  flex- 
ibility,  tensile  strength,  laying  speed, 
uniformity  and  other  characteristics  you 
must  have.  Our  Hudson  and  Winsted  Di¬ 
visions  will  meet  and  maintain  your  spe¬ 
cifications. 

Yes  “Fine  Wire  Made  Finer!”  That’s  why 
Hudson- Winsted  fine  wires  are  the  first 
choice  of  electrical,  radio-TV  and  elec¬ 
tronic  manufacturers  whose  products  are 
noted  for  reliability  and  long  life. 


custom  drawn 
custom  insulated 
custom  spooled... 
to  your  most  exacting 
requirements 


(§)  Tell  us  your  wire  problems 
and  requirements.  Our  re- 
search,  engineering  and  pro- 
duction  facilities  are  at  your 
disposal.  Let  ns  quote! 


srAY0^me4/iR 

WHEN  POWER  FAILS...with 

an  ON  AN  Electric  Plant 


Hudson  wire  company 

general  offices:  ossining,  n.  y.  (g)  winsted  division,  winsted,  conn. 


§apph4/u  itnd  (flim 

JEWEL  BEARINGS 

Perrormance  proved  for  preeiiion  and 
long  life  by  world'a  leading  niaken  of 
electrical,  aircraft  and  timing  instru¬ 
ments;  compasses;  weather  recorders; 
alt  testing,  indicating  and  recording  ap- 
paratus. 

Unaet  or  set  in  arrewt  or  buahinga  to 
auit  requiremenla.  Write  for  brochure. 


automatic 
ctaRT  «• 


MMbr  lOH,  lorw  A  C. 

When  storms.  Roods,  or  Arcs  iii.crrupi 
electricity  and  force  you  off  the  air,  you 
lose  listeners  and  income.  Guard  against 
loss,  assure  vital  public  service  during 
emergencies  by  installing  an  Onan  Electric 
Plant.  Onan  Standby  Electric  plants  serve 
many  network  and  private  stations.  Auto* 
matic  models  to  3S,000  watts. 

KRTAali  IllCTRIC  PLANTS 
r  MOtlll  RADIO  USIS 

Supply  A.C  power  for  broxd- 
cxstino  xt  sceae  of  events. 
Can  be  carried  by  band  or  io 
trunk  of  car.  Veish  as  little 
as  80  pounds.  A.C.  models 
390  to  39,000  watts. 

TdaOt^  FIEI7«^ 

— I^D.  w.  ONAK  a  soas  lac. 

7018  University  S.  E. 


&.co.,  Inc. 

Spruce  Street.  Waltham,  Masa. 


I  Pioneer  in  Radio  Engineering  Instruclion  Since  1927 

APiToi  Radio  Engineering  Instiujte 


An  Arrreililrfl  Trrhnirnl  Institute 


ADVANCED  HOME  STUDY 
AND  RESIDENCE  COURSES  IN 
PRACTICAL  RADIO-ELECTRONICS 
AND  TELEVISION  ENGINEERINC 
Rceuest  year  free  Aeme  study  er 
resIStnt  ickeof  cetateg  fey  wrItfaR  la; 


Itih  and  PARK  ROAD,  N.  W. 
WASHINGTON  10,  D.  C. 
App/ovad  lor  Vataron  Troielag 


Mlnaaapalli  A,  Mli 
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inR  I 


kc#  ^  ot  ii 
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HERE’S  MAXIMUM 

Screen  Room  Efficiency! 

ACE  Screen  Rooms  provide  attenu¬ 
ations  of  ICXD  db.  and  higher — at 
frequencies  as  low  as  0.15  and  as 
high  as  10,000  me.  Rooms  are  avail¬ 
able  for  attenuations  as  high  as  140 
db.  Ace  shielding  characteristics 
have  been  determined  by  reputable 
electronic  laboratories.  Write,  wire 
or  'phone  for  descriptive  bulletin. 

Aa  ENGINEERING  &  MACHINE  CO.,  INC. 

3644  N.  Lawrence  St. 

Philodalphia  40,  Pa.  REganI  9-1019 
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■< 

^  mately  $160,000  exclusive  of  the 
housing'. 

I 

Minneapolis-Honeywell  Regula¬ 
tor  Co.  recently  launched  a  road 
show,  called  the  Parade  of  Progress, 
which  will  cover  more  than  60 
cities.  Purpose  of  the  traveling 
.show  is  to  demonstrate  the  latest 
electronic,  electric  and  pneumatic 
control  sy.stems  recently  developed 

^  and  now  in  production. 

^  Pemco  Corp.,  Baltimore,  Md.,  man¬ 

ufacturer  of  porcelain  enamel  fin¬ 
ishes  and  ceramic  chemicals,  is 
expanding  its  plant  by  the  addition 
;  of  more  than  30,000  sq  ft  of  floor 
I  space  to  existing  facilities. 

American  Electroneering  Corp., 
producers  of  aircraft  instrument 
test  equipment,  power  supply  units 
and  signal  generators,  have  moved 
to  new  larger  quarters  at  6025  W. 
Jefferson  Blvd.,  Los  Angeles,  Calif., 
to  consolidate  production  facilities 
under  one  roof  and  make  room  for 
stepped  up  armed-service  activities. 


SLOW  SWEEPS 

HIGH  SENSITIVITY 


•  Band  Pass — DC-2me 


•  Sensitivity — Smv/em 
maximum 


•Sweeps— .3  sec/ cm 
to  3  usec/cm 

Type  512  Oscilloccop* 

Aecvrofe  obsarvotion  and  measurement  of  slowly  recurring  phenomena  is 
difficult,  if  not  impossible,  by  conventional  oscilloscopic  techniques.  The 
Tektronix  Type  512  Cathode  Ray  Oscilloscope,  combining  as  it  does  direct- 
coupled  amplifiers,  slow  sweeps  and  high  accuracy,  is  recognized  by  a  con¬ 
stantly  irKreaung  number  of  researchers  as  being  an  indispensable  laboratory 
tool.  New  and  fruitful  approaches  to  the  problems  encountered  in  research 
are  permitted  by  these  features.  $950.00  f.o.b.  Portland,  Oregon, 

WrUt  today  hr  dohtod  tpaedkoHoa  ol  Typo  513  aod  Whor  Tokirooi*  Mt>rvmMF>. 

^  TEKTRONIX,  INC. 


Radio  Craftsmen,  Inc.,  Chicago, 

I  Ill.,  makers  of  custom-built  tv  and 
radio  chassis  and  electronic  equip- 
I  ment,  have  acquired  12,000  sq  feet 
of  space  at  4401  North  Ravens- 
wood,  Chicago,  to  be  used  in  tv  pro- 
I  duction. 

PERSONNEL 

! 

j  Vincent  Salmon  of  Stanford  Re- 
I  search  Institute  has  been  elected 
I  chairman  of  the  San  Francisco 
'  Section,  Audio  Engineering  Society. 
Other  ofiicers  are:  Harold  Lindsay 
of  Ampex  Electric  Corp.,  vice-chair- 
I  man;  Frank  Haylock,  secretary; 

Myron  J.  Stolaroff  of  Ampex, 

'  treasurer;  and  Walter  T.  Selsted, 
Jack  Hawkins  and  Ross  Snyder, 
executive  board  members. 

L.  E.  Record  has  been  promoted 
from  supervisor  of  the  engineering 
development  and  testing  labora¬ 
tories  to  division  engineer  of  the 
cathode-ray  tube  division  of  Gen¬ 
eral  Electric  Co.,  Syracuse,  N.  Y. 

John  T.  Wilner,  engineering  di- 
;  rector  of  stations  WBAL  and 
I  WBAL-TV,  has  been  elected  vice- 
I  president  in  charge  of  engineering 


YOU'RE  THERE  WITH  A 

PREMAX  75 

MOBILE  ANTENNA 

Center-Loaded  Type 


STAINLESS  STEEL  FASTENERS 


"ol*'***' 


A  mobile  Antenna  that'll  give 
you  high  gain  and  enable  you 
to  work  distant  stations.  This 
center-loaded  Antenna  gives 
4.5  d.b.  optimum  with  a  2.5 
d.b.  over  the  band  average 
improvement.  This  adds  to 
the  6  d.b.  basic  gain  over 
a  straight  whip.  Easy  to 
change  bands  quickly  for  10, 
15,  20  and  40  meters. 


Also  availoble  for  2374  CAP, 
3105  Airport,  2-3  me.  Marins 
— plus  any  spot  frequency  on 


PREMAX  PRODUCTS! 

DIVISION  CHISHOLMR  YDER  CO.,  INCj 


S101  Hi9lilofi4  Av*.  Ni«f  f  N.  Y. 


Aa  MvifitiM  frm  LomeH  i«  CaUfoniia  fa 


innwET^ia 


SCREW  PRODUCTS  COMPANY,  INC 

33  GREENE  STREET  NEW  YORK  1 3,  N.  Y 


For  PreccdcoH  Washers... For  Prec^can  Stampings. 


SENIOR 
ELECTRONIC  SYSTEMS 
ENGINEERS 


Lockheed  invites  yoi 
long-range  productioi 
the  aircraft  of  the  fut 
Lockheed  offers  an  •. 
mensurate  with  your  a 
a  future  in  aeronautic 
Lockheed  provides  g 
ances  for  those  who  q 
If  you  have: 

I.  An  M.S.«r  Ph.D.i 
Phy»ict  — 

3.  A  minimum  of  11 
ndvoncod  oltciro 
including  radar  n 
vomochonitmt,  ce. 

3.  Fomiliority  with  o 
mont  roquirum.nt 
Write  today— giving  fu 
experience  and  salary 

Kart  R.  Kun? 

lOCKHKD  » 

BurboMk,  Cat 


to  participate  in  its 

I  program,  developing 
ire. 

ttractive  salary  com- 
bility  and  background, 
il  science.  In  addition, 
■nerous  travel  allow- 
ualify. 

n  Elactricol  Inginoorins  or 

irta  yrart'  oaparionca  in 
tic  tyttoms  davolopmani, 
icrowova  tochniqoos,  tor- 
apulcrr  ond  firo  control  — 
trborna  oloctronict  oquip- 

II  details  as  to  education, 
requirements.  Address: 

..  Emptoyment  Mtawtoar 
ircraft  Corporation 

/amia 


WHITEHEAD  STAMPIHG  CO. 

A  proforrod  aoorco  of  praclilon  msdo  WASttnS  and  STAMPINOS.  44  yoan  af  ax> 


HITEHEAD  STAMPING  CO 


1691  W.  Lofayatta  Blvd. 


SCOPE  DOLLY 

Modal  1 

Conv«ni«nt  H«ight  and  Viowing  Angla 
Adjuttobl#  to  Hold  Portoblo  Scopos 
Boll  Booring  Swivol  Rubbor  Tirod  Cottort 
Lightwoight  Aluminum  Construction 
Rocommondod  by  loborotorios  Whorovor  Usod 

Poetpaid  in  continentol  U.S.A. 
.W  if  cash  occompofiias  order. 


Dstreit  16,  Mkhifaa 


jJkidcBdw 


forry  Avt.  at  12  St.  *  f.O.  lox  S5S  *  Comdon  I,  H.  J. 
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of  Hearst  Radio,  Inc.,  He  was  for¬ 
merly  engineer-in-charge  of  CBS 
television  development. 

Charles  D.  Perrine,  Jr.,  formerly 
manager  of  the  electronics  depart¬ 
ment  of  Fairchild  Engine  and  Air¬ 
plane  Corp.’s  guided  missiles  divis¬ 
ion,  has  joined  the  electronics  and 
guidance  section  in  Consolidated 
Vultee’s  San  Diego  Division  engi¬ 
neering  department. 


•rlVitniMAN 


Another  Waterman  POCKET- 
SCOPE  conflrmingthe  obsolescence 
of  conventional  oscilloscopes. 
Characterized  by  wide  band  am¬ 
plifier  fidelity  without  peaking  as 
wellasamazing  portability.  S-14-B 
POCKETSCOPE  is  ideal  for  labora¬ 
tory  and  field  investigation  of  tran¬ 
sient  signals,  aperiodic  pulses,  or 
recurrent  electrical  wave  forms. 


C.  D.  Parriae,  Ir.  M.  A.  Acheaon 

M.  A.  Acheson,  formerly  chief 
engineer  of  the  radio  tube  division 
of  Sylvania  Electric  Products  Inc., 
Emporium,  Pa.,  has  been  trans¬ 
ferred  to  the  staff  of  E.  Finley 
Carter,  vice-president  in  charge  of 
engineering  at  Sylvania’s  New 
York  office. 


Which  Of  These  Coil  Forms 
Best  Fits  YOUR  Needs? 


CoH  Rorms  Only,  Or  Coll*  Wound  To  Tour 
Syodflcatlon*  .  .  .  Cambridge  Thermionic 
will  furnish  slug  tuned  coil  forms  alone 
or  wound  with  either  single  layer  or  pie 
type  windings  to  fit  your  needs,  in  high, 
medium  or  low  frequencies  .  .  .  and  in  small 
or  large  production  quantities. 

See  table  below  for  physical  specifica¬ 
tions  of  coil  forms. 

SIND  COMOini  SMCinCATIONS 
FOR  SMaaUT  WOUND  COILS 

Mounting 

Coil  Stud  Form  Mountod 

Form  Motoriol  Throod  Sii«  O.D.  O.A.  Htight 


V*rtkal  chann*!:  SOinv  rms/tnch,  with  rdtponso 
within  — 2DB  From  DC  to  TOOKC,  and  pvb* 
rUo  of  0.35m**  Horizontal  chonnolt  0.3v 
rim/inch  with  rotponso  within  — 2DB  from  DC 
to  200KC,  ond  pvUo  riso  of  I.B/a*  Non*fro- 
quonqr  discriminoting  attonvotors  and  goin 
controby  with  intomol  colibration  of  troca 
omplitudo.  Ropotitivo  or  trigger  tima  boso, 
with  linaorization,  from  V4cps  to  50KC,  with 
^  sync,  or  triggor.  Troco  •xponsion.  FiHor 
graph  tcroon.  Mu  motol  ihitid.  And  a  host  of 
othor  footvros. 


Harry  Stockman,  former  consult¬ 
ing  engineer  to  industrial  firms  in 
the  Boston  area,  has  been  appointed 
director  of  research  of  the  Tobe 
Deutschmann  Corp.,  Norwood, 
Mass. 


(1.  F.  Callahan,  formerly  division 
engineer  of  the  cathode-ray  tube 
division  of  General  Electric  Co., 
Syracuse,  N.  Y.,  has  been  appointed 
staff  assistant  to  K.  C.  DeWalt, 
manager  of  the  division. 

Leigh  W.  Haefle,  with  Air  Reduc¬ 
tion  Co.,  New  York,  N.  Y.,  since 
1938,  was  recently  appointed  as¬ 
sistant  chief  engineer  of  the  com¬ 
pany’s  general  engineering  depart¬ 
ment. 
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David  S.  Rau,  formerly  assistant 
to  the  vice-president  in  charge  of 
engineering,  is  now  assistant  vice- 
president  and  chief  engineer  of 
RCA  Communications,  Inc. 


AUd  rakscopes,  linear 

AMPLIFIERS,  RAYOMC*  TUBES 
and  olhar  aqalpmaM 


Turrol  Split  Tormlnol  Doublg-End 
lugt  lugs  SocKdt  lug*  Swogort 


laom  or  sign  dard  the 
components 


John  F.  Byrne,  formerly  vice- 
president  and  chief  engineer  of  Air¬ 
borne  Instruments  Laboratory, 
Inc.,  Mineola,  N.  Y.,  has  been  ap- 
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pointed  associate  director  of  re¬ 
search  in  the  division  of  communi¬ 
cations  and  electronics  of  Motorola, 
Inc.,  Chicago,  Ill. 

Edwin  Lockwood,  formerly  senior 
research  engineer  for  Electro- 
Mechanical  Research,  Inc.,  Ridge¬ 
field,  Conn.,  has  been  appointed 
chief  engineer  of  Price  Electric 
Corp.,  Frederick,  Maryland,  manu¬ 
facturers  of  electronic  relays. 


Lester  C.  Smith,  formerly  in¬ 
structor  in  electrical  communica¬ 
tions  at  MIT,  has  been  appointed 
chief  engineer  of  Spencer-Kennedy 
Laboratories,  Inc.,  Cambridge, 
Mass. 

Charles  N.  Kimball,  formerly 
technical  director  of  Bendix  Re¬ 
search  Laboratories,  Detroit,  Mich., 
has  been  elected  president  of  Mid¬ 
west  Research  Institute,  Kansas 
City,  Mo. 

Carl  E.  Scholz,  formerly  vice- 
president  and  chief  engineer  in 
charge  of  Mackay  Radio  and  Tele¬ 
graph  Company’s  engineering  and 
plant  department,  was  recently  ap¬ 
pointed  vice-president  and  chief 
engineer  of  All  America  Cables  and 
Radio,  Inc.,  and  The  Commercial 
Cable  Co. 

Robert  H.  Weinmann,  formerly 
assistant  vice-president  of  Geo¬ 
vision,  Inc.,  New  York  City,  and 
chief  electronic  engineer  for  the 
Rieber  Research  Laboratory  of  the  ' 
same  city,  has  been  appointed  chief 
engineer  of  Danco  Instruments, 
Inc.,  Huntington  Station,  L.  I., 
N,  Y. 

James  L.  Lawson,  former  head  of 
the  nuclear  investigations  division, 
has  been  named  manager  of  the 
newly  formed  Electron  Physics  Di¬ 
visions  of  the  General  Electric  Re¬ 
search  Laboratory,  Schenectady, 
N.  Y. 
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in  point,  omits  the  best  part  of  the 
story. 

It  is  true,  as  you  observe,  that 
the  Alpine  tower  was  desismed  for 
the  operation  of  a  series  of  trans¬ 
missions  simultaneously  from  an¬ 
tennas  appropriately  arrayed  be¬ 
tween  the  arms.  The  attempt,  how¬ 
ever,  to  start  such  pioneering  work 
at  Alpine  by  Paul  Godley  with  the 
installation  of  a  second  transmitter 
was  promptly  vetoed  by  the  then 
engineering  czar  of  the  FCC,  Mr. 
Andrew  J.  Ring. 

Time  passes.  Mr.  Ring  leaves 
the  Commission.  He  enters  private 
practice.  In  due  course,  Mr.  Ring 
advocates  an  arrangement  among 
Washington  f-m  licensees  and  pro¬ 
spective  licensees  to  locate  all  sta¬ 
tions  in  two  groups,  the  stations 
to  be  arranged  as  to  frequencies 
and  location  to  give  maximum  cov¬ 
erage  and  minimum  interference  to 
the  people  of  Washington. 

The  world  moves  on.  Now, 
twelve  years  after  the  disapproval 
of  what  was  attempted  at  Alpine, 
the  erection  of  at  least  a  half  dozen 
antennas  atop  the  Empire  State 
Building  in  New  York  City  enters 
the  realm  of  FCC  standards  of  good 
engineering  practice.  The  French 
have  a  word  for  it — “It  is  to  laugh.” 

Edwin  H.  Armstrong 

Columbia  University 
New  York,  N,  Y. 
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Due  Credit 

Dear  Sirs: 

Your  article  “Electrodynamic  Am¬ 
meter  for  VHF”  in  Electronics 
(Electron  Art,  Sept.  1950)  does  not 
credit  the  development  of  the  elec¬ 
trodynamic  ammeter  to  those  re¬ 
sponsible  for  it. 

In  1934,  Professor  H.  M.  Turner 
suggested  to  Dr.  P.  C.  Michel,  a 
graduate  student  at  Yale  Univers¬ 
ity,  that  he  examine  the  field  of 
current  measurement  at  high  fre¬ 
quencies  and  try  to  make  a  contri¬ 
bution  to  the  art  in  his  doctorate 
thesis.  Dr.  Michel  perceived  that 
the  attempt  to  operate  a  conven¬ 
tional  pointer  caused  the  poor  per¬ 
formance  of  the  electrodynamic 
ammeters  previously  developed  and, 
by  allowing  the  short-circuited  ring 
to  oscillate,  invented  an  absolute 
standard  of  current  at  high  fre¬ 
quencies.  When  Dr.  Michel  came 
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CHAR  RIAOING  ...  Forced  fost- 
reodinf  tests  showed  only  1/tOlh  os 
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dow  os  with  neat  most  legible  diot 
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CONVINIINT.  .  .  delivered  com¬ 
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seconds  All  diols  moy  be  locked 
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NOTHELFER 

Special  TRANSFORMERS 


to  the  General  Engineering:  and 
Consulting  Laboratory  of  the  Gen¬ 
eral  Electric  Co.  at  Schenectady,  he 
was  assigrned  to  a  group  vitally 
concerned  with  such  standards.  The 
group  continued  the  developnjent 
of  the  electrodynamic  ammeter,  ex¬ 
tending  its  frequency  range  up  to 
360  megacycles. 

This  new  current  standard  pro¬ 
vided  new  knowledge  of  the  true 
frequency  characteristics  of  ther¬ 
mocouple  ammeters  and  led  to  the 
invention  of  an  improved  ther¬ 
mocouple,  U.  S.  Patent  2,199,247 — 
T.  A.  Rich,  H.  R.  Meahl'and  P.  C. 
Michel — 1939,  which  was  used  in 
the  General  Electric  Low-Imped¬ 
ance  Thermocouple  Ammeter. 

One  early  application  of  these 
new  thermocouple  ammeters  was 
the  solving  of  a  problem  for  the 
National  Bureau  of  Standards 
which  had  resulted  from  attempts 
to  measure  r-f  output  of  electro¬ 
therapy  machines.  When  these 
were  tested  by  measuring  output 
current  with  then  commercially 
available  thermocouple  ammeters, 
efficiencies  greater  than  100  percent 
were  indicated. 

The  writer  was  asked  by  the 
Bureau  if  General  Electric  would 
supply  a  satisfactory  ammeter  and 
took  several  developmental  samples 
of  the  ammeter  to  Washington, 
which  solved  the  immediate  prob¬ 
lem.  While  there,  the  writer 
suggested  that  the  Bureau  might 
want  an  electrodynamic  current 
standard.  Later,  a  quotation  was 
requested  on  an  electrodynamic 
current  standard  and  on  a  set  of 
the  Low-Impedance  Thermocouple 
Ammeters.  The  Bureau  purchased 
a  set  of  these  new  thermocouple 
ammeters  but  at  the  time,  showed 
no  further  interest  in  the  accom¬ 
panying  quotation  on  an  electro¬ 
dynamic  current  standard. 

Some  time  later,  the  Bureau 
asked  for  further  information  and 
Dr.  Michel  loaned  them  a  copy  of 
his  unpublished  thesis. 

The  only  published  data  we  have 
since  seen  on  work  on  the  Electro¬ 
dynamic  Ammeter  at  the  Bureau 
of  Standards  is  CRPL  Preprint 
60-15  by  Max  Solow.  There  is  no 
attempt  in  that  preprint  to  attrib¬ 
ute  full  credit  for  this  development 
to  the  Bureau ;  in  fact,  proper  refer- 
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ences  are  included,  even  the  unpub¬ 
lished  thesis. 

H.  R.  Meahl 

General  Bntfineering  and 
Coneulting  Laboratory 
General  Bleetrie  Co. 
Schenectady,  .V.  Y. 


Maxson,  Not  Maxon 

Dear  Sirs; 

In  the  October,  1950  edition  of 
Electronics  an  article  was  written 
by  Jack  Kritz  entitled  “Precision 
Phase  Meter  for  Audio  Fre¬ 
quencies.”  In  the  by-line  for  this 
article  the  name  of  the  company 
was  misspelled.  It  would  be  ap¬ 
preciated  if,  in  the  next  edition,  you 
would  print  a  correction  notice  call¬ 
ing  attention  to  the  proper  spelling 
of  the  company  name. 

The  W.  L.  Maxson  Corporation 

Contracts  Department 
Engineering  DiviMon 


Electronics  Quiz 

This  Month’s  puzzle  problem  was 
submitted  by  Walther  Richter,  Con¬ 
sulting  Electrical  Engineer,  Allis- 
Chalmers  Manufacturing  Company, 
Milwaukee,  Wisconsin. 

After  having  designed  and 
constructed  an  entirely  con¬ 
ventional  fail-wave  rectifier 
circuit  feeding  a  purely  resis¬ 
tive  load,  the  direct  current 
through  which  is  to  be  ad¬ 
justed  to  exactly  one  ampere, 
the  ham  doing  the  work  is 
suddenly  seized  by  a  spasm  of 
caution  (obviousiy  a  purely 
fictitious  person)  and  decides 
to  fuse  the  circuit.  At  first 
he  decides  to  place  a  one-am¬ 
pere  fuse  in  the  center  leg, 
that  is,  between  the  load  and 
the  center  tap  of  the  trans¬ 
former.  But  then  he  realizes 
that  this  might  not  prevent 
damage  to  the  transformer 
from  a  short  occurring  from 
plate  to  plate.  He  wishes  to 
employ  the  smallest  fuses  that 
are  just  able  to  carry  the  load 
current. 

Assuming  that  fuses  were 
available  in  any  desired  rat¬ 
ing,  and  would  blow  at  ex¬ 
actly  this  rating,  would  the 
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choice  of  one  ampere  in  the 
center,  or  presumably  one- 
half  ampere  in  series  with 
each  plate  be  correct? 

The  answer  to  this  problem  will 
appear  in  next  month’s  Backtalk 
along  with  a  new  problem.  Read¬ 
ers  are  encouraged  to  submit 
puzzle  problems.  A  payment  of 
five  dollars  will  be  paid  for  each 
acceptable  entry  (with  solution). 


Last  Month’s  Solution 

Last  month’s  problem  was : 

What  is  the  input  imped¬ 
ance  and  the  frequency  for 
which  the  following  circuit 


MORE  THAN  70 
DIFFERENT  TYPES  &  SIZES 


MINIATURE  BALL  BEARINGS  for  opplicoiion 

m  precision  m«choniwns  minimiz*  friclon  ond  w*or. 
Ht9h  load  capocity.  Least  weight  and  spoce.  Speciat 
designs  ond  complete  engineering  service  for  yovr 
appikotion.  Write  for  catalog  E. 


- EL-TRONICS,  INC. - 

Reieaich,  development,  ond  monufocture 
of  electranic  equipment — o  tingle  model  to 
large  quantities. 

Writ*  ToUw  ttr  Frm  Rmum  el  Ow  Ptairt  FmHltlm 
SpecM/<t>  to  Celper  Mnitof  eqidpineiit 
2M747  N.  ttawifd  SL-PMIa.  33,  Pi.-CAriltM  5-2026 


has  unity  power  factor  (anti¬ 
resonance)? 

Solution.  The  input  impedance 
Ztt  is  1,000  ohms,  and  the  anti¬ 
resonant  frequency  is  indeter¬ 
minate — that  is,  the  circuit  is 
resonant  for  all  frequencies.  The 
susceptance  of  the  L  branch  is 

«10-» _ 

10*  -h  u»  10-* 

The  susceptance  of  the  C  branch  is 


CampanmdL  Addtem  Dept  J  ;  rUST  (M  SfUCONIt 
DOW  CORNING  CORPORATION.  Mi4lan4.  Micbigia 


SUB-CONTRACTING 
MILITARY  and  COMMiRCIAL 
receivers  ——  lest  eqelpeMut 

*'**m6HHHemMm*'*** 

TZLETRONICS  LABORATORY,  INC. 

Weetbury.  L.  !„  N.  Y..  WecttmrF  7-1021 


FINE  RIBBONS 
OF 

TUNGSTEN  and  Molybdnnum 

Quality  and  accnrocT  in  onr  fabrica¬ 
tion  of  Tunosten  6  Melybdenuin  Rib- 
boiu  have  cnoraetorised  ear  service  to 
Ibe  Electronic  Indnstry. 


^  10-'» 

For  unity  power  factor  these  two 
equations  are  equal 


iH.  CROSS  Co 


bff b  speed  Mgb  sensMIvMy 

SHORTED  TURN  INDICATOR 
The  Kertree  SSertsU  Ten  ssS  Oese  OrseH 
Cell  CbMfesr  —  MsUsI  ICIB  —  IsSIsetss  ilefle 
iSiflie  teres  sf  wirs  Is  sssissstsd  sslls. 

•tasSsrU  sissSrsI  3/ie  x  1/4  fsr  sll  svsrsss 
•Iss  ssMt.  nsssIstsU  vesessi  tsSs  sirssit.  Jssti 
fsr  seels  Iseicstiss  ts  wsstosMst  I-siil  nslsr. 
Priam  esUvsrfOT.  Priss  ilie. 


When  you’re  in  need  of  some  product 
or  service  to  speed  and  improve  opera¬ 
tion,  or  save  money,  you  may  find  it 
here — in  the  Contacts  Section.  .  .  . 
sdch  issKS. 


e.l0-«  _ 

10*  -(-  ts»  lo-* 


which  is  an  identity  satisfied  for 
all  values  of  to. 

The  input  impedance  Z,,  is  equal 
to  the  reciprocal  of  the  sum  of  the 
conductances 


A  EUROPEAN  SOURCE  OF  SUPPLY  IMVITBS  YOUR  INQUIRIIS  FOR 

TELEVISION  &  RADIO  PARTS 
FLUORESCENT  LAMPS  &  ACCESSORIES 

aa.  tiTsTto  Memrfeeturen  end  Esters  of  Wottd-Wto 

CsMst:  RALFA-sauaSCLS  Rsputettoa 
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Professional  Services 

Consulting — Patents — Design — Development — Measurement 

in 

Radio,  Audio,  Industrial  Electronic  Appliances 


AMERICAN  SPEEDLIGHT  CORP. 

(AFPILIATID  WITH  J.  0.  MLTZHAN.  INC.) 
HAEET  L.  PABKB.  PBMIDBfr 

CHUET  KfOOfBB 

HgsrtillH  te  FlMh  m4  Wantwki  BgilgiMl 
for  notocropby. 

rwmtfitton  TlsieliiiMeiii  Dw1|i  tad 
Monfoetore 

4M  UUBCtM  Afmm  Now  York  17.  If.  T. 

Consult 

these  SPECIALISTS 

Ltt  them  SOT*  your  timt  by  briugiiig  thtir 
brood  oxporMneo  i«  thoir  spociolty  to 
bear  on  your  problems. 

PICKARD  AND  BURNS,  INC. 

Consulting  Electronic  Engineert 

AuoSstSo  ud  Bfaluattau 
is  Radi.  BsmooM 

HMwr.h.  DmUomat  *  Smm 
.r  8PK1.1  DratnU.  Bnalmaat 

S4S  HUhlaad  Am..  NMdkHa  *4.  Mm. 

CROSBY  LABORATORIES,  INC. 

Murray  G.  Craiby  V  Staf 

Bodlo-Beetroale  bglMirtBt. 

Rseeorefc  A  Povilii—Mt 

FM.  OoamiMlnottw.  TV 

Tmt  SqulpaMBt 

O0eaB.  lAhorotoiT  A  lioAol  tbap  u: 

IM  HflTlelB  Bd.  If.  T. 

OordeB  ctty  T-MS4 

PAUL  GODLEY  CO. 

Consulting  Radio  Engineers 

OBKAT  NOTCH.  M.  J. 

■n.  ISIS  utu.  lui.  t-ieee 

ALBERT  PREISMAN 

Comsultinp  En0ineer 

TelevlBlen.  PalM  Teehatqaei.  Vldoo 

AapUdore.  Phaeiag  Netnorka. 

Indaetrlal  Mpnanae 

ArnnmRmii  vtth 

MANAOBfBrr-TBAININO  ABBOCIATEB 
SS0k>l4th  St..  N.W.  Waehlaetcn  10.  D.  C. 

DUBROW  DEVELOPMENT  CO. 

Design  —  Development  —  Mfr. 

QooMty  Boetroale 

M7-t  Hull  ft.  BvlUftea.  H.  J. 

Borllafton  t-M4i 

HANSON-GORRILL-BRIAN  INC. 

Producti  9  Mfg.  Development 

BACTBICAL  •  KLBCntONlC 
HTDRAUUC  •  MECHANICAL 

Oao  Continental  HIU  Glm  Oovo.  N.  Y. 

Qta  Oovo  4>ltkS 

SKINNER.  HARLAN  AND  IRELAND,  INC. 
Consulting  Engineers 

SpwlMlila.  la  MiwMlii  MttaMli  md 

TtM4r  keetimim 

(MBoe  and  laboratory  IndlenapnMe  T.  Indiana 

■ 

EDGERTON,  GERMESHAUSEN 
&  GRIER,  INC. 

ConinUing  Engineert 

n  mi  ran  Dmlogmat  md  IlMiaftamr. 
of  Beeticalo  ODd  BcroboeeDpIo  Bouipnau 
BpedoltelB  U  BUh*8peed  FhotograpRp 

IM  Brooknao  Ar^no,  Boetoa  11.  Maoi. 

HOGAN  LABORATORIES,  INC. 

Joka  T.  L.  Hofu.  Pim. 

Agglied  Reseorek,  Develogment,  Engimeerimt 
UL  Its.  BientlimU,  ommomt  ouM. 
mmsineSM,  OeUm.Mwfc.nlm..  rumui. 

Dmro-iwMUf.  iWDrO- 
lac  mdU.  lamnmmt.Unti 

ISS  tosn  Urmt.  Nm  Twk  14  CHlIw.  t-TtSS 

The  Robert  H.  Streeter  Co. 

Electronic  Design  Specialists 

Tiulnenlni  Oenenltenre 

Biprienitlnt  Manafactaren 
oT  Eloetrenlo  BinlpMni 
ta  flieilhem  United  Bttlee 
kperkilletB  ta  the  doMca  and  eenetraeden  of  epo* 

ntatleed  ptceee  of  oowtpasnt  for  veette  appUeattona 

rOL  07  fkreennood.  Mlea. 

ELECTRONIC  ENGINEERING 
CO.  of  CALIFORNIA 

BodlO  OBd  WleMtemiA  neMnlUng  pad 
DMUalag. 

IM  8.  Alrondo  Xao  flntflw 

Dunkirk  S-TSU  CottfotnU 

MEASUREMENTS  CORPORATION 
Research  Sf  Manufacturing  Engineers 
Hanr  W.  Bowk  Jmr  B.  HlaUr 

JokaM.  raa  Bmrm 

SdmUUM.  la  th.  Dwto  u4 

Diiiloeiiwt  or  BMInato  TM  lamumaia 
Botaitmi.  N.  J. 

ERCO  RADIO 
LABORATORIES,  INC. 

Radio  CommumVa/fOfi/  Equipment 

IBiflneerlm  •  DsAgn  •  DevelowaiBt  •  Pfodnotloa 
Pioneers  la  rieqoeney  Shift  Tsiegngh 

Garden  CUy  •  Load  lelend  •  Non  York 

Eugene  Mittelmann,  E.L,  Ph.D. 

Consulting  Engineer  9f  Physicist 

Hlfh  Froqaeoey  Heatlnt— ladoMrlal  BeeuenSee 
Applied  Phjeioi  and  Methemetlee 

64k  W.  WaehlBftoo  Bird.  Chtoafo  4.  IQ. 

Slato  t-kOll 

WHEELER  LABORATORIES,  INC. 

Badlo  and  Weelrenia 

ConealUnj  neaarih  Deteloparat 

B-P  Clreotto— linen— Antennes 

Mkrovravo  Coaoonenta— TeM  Beatpineat 

Harold  A.  Whaler  and  TnUneertnt  Staff 

Great  Neck.  N.  Y.  Great  Nak  t-TtOk 

EDWARD  A.  GAUGLER,  Ph  D. 

Consulting  Physicist 

Mafaetie  ICaterlola  and  thitr  AppUoaUene 

41k  Bhephem  8L  Chevy  Chaae.  Md. 

WlaooMla  dlOl 

NIAGARA  ELECTRON  LARORATORItS 

CONBUl^ATION  >  DBRON  •  CONSnUCTION 
MTO.  THE  THEBMOCAP  BKLAY 
ftpenlBlIilnt  ta  aolnUon  of  prohlinie  of  oleetrenle 
Mw/t  aiaeRffwnhvetcal  lastnuaentatiea  for  the  ro* 
eearoh  or  analytical  laboratory.  Indootrlal  plaai 
problenualeo  iavttod. 

Aadever.  Non  Yort  Cablo  Addrea:  NIAIBONLAB 

YARDENY  LABORATORIES,  INC. 

Research-Design-Developmrnt 

ElectrO'Chealeal  Geaeratore  of  Energy 

lOS  Chambero  Street  WOrth-l-6SS4.  SS.  00 

New  York  7.  N.  Y. 

THE  of  placing  your  unusual  problem  in  the  hands  of  a  competent  con- 

REAL  sultant  is  that  it  eliminates  the  elements  of  chance  and  uncertainty 

y/^LUB  ffom  the  problem  and  provides  real  facts  upon  which  to  ba»  decisions. 
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RESEARCH  OPPORTUNITIES  IN  THE  LOS  ANGELES  AREA 

Unusual  opportunity  ior  Sonior  mon  with  doqroos  ond  at  loost  hw  yoort  ol  outstondinq 
proTon  oceomplishjnsnt  to  achioTO  iurthor  growth  by  working  with  somo  ol  tho 
nation's  outstanding  seiontists  on  commorcial  and  military  projocts  in  largo,  modom 
•loctronic  laboratorios. 

ELECTRONIC  ENGINEERS  SERVOMECHANISMS 

PHYSICISTS^IRCUITRY  ENGINEERS 

PHYSIC18TS-ANALYSIS  ELECTRO  MECHANICAL 

PHYSiaSTS^PTICS  ENGINEERS 

PHYSICISTS-ELECTRON  TUBES  MECHANICAL  DESIGNERS 

Long  torm  program  ol  rosoarch  and  dorolopmont  in  tho  Holds  ol  Radar,  Guidod  Mlssilos, 
Computors.  Eloctron  Tubos,  and  rolotod  ogulpomnt 

Pl^asm  do  not  angwet  iiniosi  you  moel  liio  aboro  roquiromonis. 

RESEARCH  AND  DEVELOPMENT  LABORATORIES 

Hughes  Aircraft  Company 
CULVER  CITY,  CALIFORNIA 


POSITIONS  VACANT 


ELECTRONICS  MEN 

ENGINEERING  DIRECTOR— VICC-PRES.  Pro- 

dsetlsii  stc  to . S20,000 

ADMINISTRATIVE  ENGR  —  Eloctro-Moehsnicsl 
SII.OOO 

ASST.  CHIEF  ENGR— Fliolit  Simulstort  $11,000 
QUALITY  CONTROL  MGRS  (I)  Rsdlo.  Eloctronle 
(I)  ksl  Motsllsroy . $10,000 

PROJECT  &  DEVEL.  ENGRS. 

TEST  EQUIPMENT.  FM  TrsntMittsrt.  Rsoslvwt. 
OlfItsJ  AnsJof  Comsuttn.  VHF.  UHF  Clr- 


PRODUCTION  MGR— Slinsl  Equip . $0000 

MFG  4  PROCESS  ENGRS  . HIGH 

SALES  ENGRS— Elsetrpiiics . HIGH 

PURCHASING  AGENTS 

ELECTRONICS  EXP  <4) . $0— $12,000 

ADVERTISING  MANAGER 

Rsdip  or  T.V.  Eip.  . $7$— $12,000 

Submit  duplicate  rssumos/ 

FRANKLIN  EMPLOYMENT  SERVICE 

22$  S.  ISth  St  Ptills.  2.  Ps. 


ENGINEERING 

OPPORTUNITIES 

”  Westinghouse 

Wanted: 

DESIGN  ENGINEERS 
FIELD  ENGINEERS 
TECHNICAL  WRITERS 

Ma*t  hove  at  least  one  year's  experienceT 

For  sreth  on  airborne  radar,  shipberne 
fodor,  radio  communications  egpl.,  micro- 
WOTO  relay,  or  micro-wove  communications. 

Good  pay,  excellent  working  conditions; 
advancement  on  individuol  merit;  location 
loltimore. 

Send  rasumn  of  experience  and  educa¬ 
tion  to:  Manager  of  Industrial  Relations, 

WESTINGHOUSE  ELECTRIC  CORP. 

IBIf  MFKkMO  Av*.  Mtiinar*  S,  Mfyl— d 


! 

FiLRCTRONlC  ENGINEERS  for  sal«s.  deilgn 
and  application  engineorinfr-  Poattlona  open 
in  Sales  and  Engineering  Depts.  of  manufac¬ 
turer  of  communication  equipment.  Salary 
commensurate  with  experience.  Location  Chi¬ 
cago.  P-8168.  Electronics. 


ELEaRICAL  ENGINEER 

With  BA.  or  MA.  to  work  with  OTOup  on 
circuits  and  minioturUotion  probloms  ro- 
loting  to  oloctroaic  oqtiipmont  and  toch- 
aiquo.  Must  bo  copoblo  ol  lob  plannlnq 
and  proioct  control.  Minimum  $  yoors  ox- 
porionco  in  both  audio  4  TV  circuits  ond 
tub#  componont  dosign  or  oquipmont  pro¬ 
duction.  Proior  onqinoorinq  pnysicist  or 
oloctricoi  onginoor  with  torn#  mochanical 
dosign  oxporionco  and  major  intorost  in 
circuits.  Position  is  with  physics  Loboro- 
torios. 

Sylvaaia  Electric  Products  Inc. 

Boyside,  Long  Island 

Please  address  replies  to  Personnel  mono- 
ger,  40-22  Lowrence  St.,  Flushing. 


I 

I  SALES  REPRESENTATIVE  wrk.  additional 

I  industrial  line.  E.E..  15  yeara’  experience 
electrical  product  sales  in  New  York.  New  Jer¬ 
sey,  Southern  New  England.  RA-8424,  Elec- 
i  tronlcs. 


EXPANDING  SOUTHWEST  organisation  has 
need  for  electronic  engineers  and  technicians, 
mechanical  engineers,  machinists  draftsmen, 
mechanical  and  electronic;  to  work  with  cins- 
theodolUes,  cameras,  radars,  computers  and 
telemeter*.  ummA  fem  guided  mieeile  test  *n- 
Rtrumentatioa.  Work  consists  of  operation, 
maintenance,  development  and  construction. 
Write  for  application  form.  Salary  offers  basiid 
on  application  and  personal  Interview  are  com¬ 
mensurate  with  education,  training,  experience. 
Job  responsibility  and  other  factors.  Particu¬ 
larly  needed;  engineers  and  technicians  experi¬ 
enced  in  small  quantity  production  to  JAN 
speclflcationa  Address  reply  to:  C.  E.  Riggs 
lAand-Alr,  Inc.  Box  76.  Holloman  Air  Force 
Base.  New  Mexico. 


ELECTRONIC  ENGINEERS:  We  have  open¬ 
ings  for  men  with  B.S.E.E..  minimum  several 
years'  experience  in  area  of  design,  construc¬ 
tion.  operation  of  microwave  equipment; 
knowledge  of  radar  or  eommunicationa  desir¬ 
able:  capable  of  reviewing  complex  Microwave 
systems  able  to  prepare  production  specifica¬ 
tions  for  electronic  equipment,  determine  com¬ 
ponents  and  propose  recommendations  for  Im¬ 
provement.  Salary  commensurate  with  exne- 
rlence.  Washington,  D.  C.  area.  P-8I$8. 
Electronics. 


SiLLING  OPPOkTUNirr  OFFfRfO 


SALESMAN  TO  promote  sales  of  high  quality 
industrial  wire  wound  resistors  Vitreous 
Enameled,  standard  or  custom  types,  now  being 
produced  by  a  well  organized  Corporation. 
Give  summary  of  experience  and  availability 
in  reply.  SW-8278.  Electronics. 


iMPLOYMiNT  SiPVICiS 


SALARIED  PERSONNEL,  $S.000-$2S.060.  Thli* 
confidential  service,  established  1937,  is 
geared  to  needs  of  high  grade  men  who  seek 
a  change  of  connection  under  conditions  assur¬ 
ing.  if  employed,  full  protection  to  present 
position.  Send  name  and  address  only  for 
details.  Personal  consultation  Invited.  JIrs 
Thayer  Jennings.  Dept.  L,  241  Orange  St..  New 
Haven,  Conn. 


SELLING  OPPOPTUNITISS  WANTED 


UNDtSFLAYCD  RATI 

$1.50  •  lias,  MlniinMi  4  lines  to  figare  Qd- 

vonce  payment  ceont  S  overage  «e^  as  a 
Hoe 

INDIVIDUAL  EMPLOYMENT  WANTED  mON- 
ployod  odvortMin  rat,  k  mi  holt  of  xOivi 


loyod  odvwfklM  rat*  k  mo. 
It,,  ,,yo>l,  I,  odvoiK,. 
ROPOSALS  $1.20  o  liM  M 


BOX  NUMBERS  coMl  1  liM  odditioMl  hi  m- 
Ri,ploy,d  oOs. 

DISCOUNT  M  10%  If  Ml  poyiMiit  k  mO* 
i,  oOvoK,  for  foiu  CMSocotIv,  ioMrtioin  M 
MdkoloMd  odf  (Mt  liKladiiig  pripoMli). 


DISPLAYED— RATE  PER  INCH 
Tk*  odvtrtisiiiO  rat,  li  SI2.I0  pw  lock  for  oil 
MvMtkiHO  appMrino  oo  otktr  tkoo  o  con¬ 
tract  kook.  CMtroct  rotoo  rmIoO  m  roooott. 

AN  ADVERTISING  INCH  k  onMoroE  H  hMk 
vertically  m  om  coloaio,  S  coIouim  SO  lockoo 
—to  0  pogo. 

RLRCT. 


NfW  ADVCKTIStMNTS  nctind  by  Jamiary  2nd  will  apptor  In  tho  fobmory  Issm,  subjoct  to  limitation  of  tpaca  availabln. 

Tho  pokliikor  cooMt  occopt  odvorthins  io  tho  SMrchllobt  Soctioii  which  Met,  Iho  miooc  of  tho  owoofoctaron  of  mitton,  copociton,  rbooototi,  pod  potoo- 

tioiMiort  or  other  moioo  Ootioiiod  to  doscribo  inch  prodoett. 


REPLIES  (Box  So.J:  Address  to  offlre  nrarost  von 
XEW  YORK:  310  W.  itnd  81.  (13) 
CHICAGO:  StO  S.  meMoan  Are.  (II) 

SAX  PRASCI8CO:  33  Post  St.  H) 


EifiMers  -  Execitives  -  TecMical  Mn 

inlwled  PeMtIees.  |4.tM  te  m.m,  TWs  Cee. 


Hess  wliMsat  risk  te  ifissst  MeMee.  tMd  saaie 
esi  ediress  fer  details, 

TOMSETT  ASSOCIATES 

1207-2  Borgor  BMg.,  PHtoburgh  IB,  Po. 


ELECTRONIC  ENGINEER 

At  looet  throa  (3)  yeore  poel-eoUag#  oxpari- 
eoea  In  development,  DC  OBM^lifier,  digital 
computers,  pulaa  and  earvo  deeiga.  Estab¬ 
lished  Company,  New  York  City. 


REPRESENTATIVE  LONG  Island.  New  York, 
has  one  million  population.  Requires  resi¬ 
dent  coverage  by  experienced  men  to  Jobbers 
and  dealers.  Electrical  supplies  only.  RA-8277. 
1  lectronics. 


BUSINESS  OPPOPTUNITY 


If  you  are  contemplating 

relocating,  you  should  request  a  copy  of  "Busi¬ 
ness  Opportunities  in  Watertown.  South  Da- 
k'lta.**  Call  or  write  Mayor  Gilbert  or  the  City 
l’r<»m‘>tlonal  Director,  J.  O.  Ibnet. 
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PROJEa  ENGINEERS 


Fivo  year,  or  noro  of  oxporienco  iu  charge 
of  desigR  ood  dovelopinent  of  radio  oad 
couimuukatioa  oguipment.  Must  bo  a 
graduoto  of  o  craditod  Engineering  School. 
Well  oqnippod  laboratary  in  modern  radio 
ond  teloviiion  planf,  with  excellent  oppor- 
tunitint  for  odvoncement. 


Send  rMonw  of  gunllflcotleni  to  Mr.  S.  P. 
Cnocto,  Penennol  Diroctor  of  the  Holll- 
craftoro  Company 

4401  Wdot  Fifth  Ave.,  Chicago  24,  lllinok 


OPPORTUNITIES  0  equipment— USED  or  RESALE 


LMPLCYMENT  .  BUSINESS  . 


SEARCHLIGHT  SECTION 


rcooD, 


YEAR 


AIRCRAFT 


oood/yf, 


POSITIONS 
OPEN  IN 
RESEARCH 

and 

AOVANCEO 

OEVELOPMENT 

PROGRAMS 


Researcb  Physicists 
Senior  Electronic  Eieineers 
Senior  Mechanical  Engineers 
Engineering  Physicists 
Circuit  Engineers 
Microwave  Engineers 
Vacuinn  Tube  Research  Engineers 
Technical  Report  Writers 
Electronic  Technicians 

Experienced  or  Holding  Advanced 
Degrees  For  Research,  Design,  or 
Development  In 

Radar,  Servomechanisms,  Com¬ 
puters,  Receivers,  Photo  Emission, 
Secondary  Emission,  Converters, 
Pulse  and  Timing  Techniques,  Spe¬ 
cial  Test  Equipment,  Special  Pur¬ 
pose  Tubes,  Circuit  Design,  Solid 
Stote  Physics,  Light  ond  Electron 
Optics,  etc. 

We  inrite  iirttresleJ  personnel  wHh  ex¬ 
perience  in  the  above  fields  to  submit  a 
complete  and  detailed  resume  of  educa¬ 
tion  and  experietKe,  together  with  sal¬ 
ary  rquirements  and  availability  date,  to; 

Tho  Employmeiit  Deportment 

CAPEHART.FARNSWORTH 

CORPORATION 

FORT  WAYNE  1,  INDIANA 


research  -  DEVELOPMENT  -  DESIGN 


ENGINEERING  WITH  A  FUTURE 

The  steady  growth  oi  several  established  research  and 
development  projects  has  created  a  number  ol  exceptional 
engineering  opportunities  with  a  future. 


PHYSICISTS— ENGINEERS 

Positions  are  now  available  in  our  organization  for  quali¬ 
fied  physicists  and  engineers  with  backgrounds  in  circuit 
analysis,  microwaves,  servomechanisms,  analog  com¬ 
puters,  etc.  Openings  exist  at  several  levels  with  salaries 
dependent  on  education,  ability,  cmd  experience. 

If  you  are  qualified  and  interested  in  a  position  which  com¬ 
bines  stability  and  unusual  opportunity,  write,  giving  full 
details  to  Mr.  C.  G.  Jones,  Manager,  Salary  Personnel 


GOOIS^E  AR 

AIRCRAFT  R  P  O  R  A  T  I  O  N 
Akron  15,  Ohio 


ELEaRONIC  ENGINEERS  AND  PHYSICISTS 

Senior  staff  positions  ore  available  for  electronic  engineers  and 
physicists  with  experience  in  the  following  fields: 

RodieHoa  laitramMtotiea  SarvemMliaaitmt 

Compatart  Talamataring 

Reder  Systamt  Naclaor  Pkytki 

Microwava  Campaaaah  Aatamatic  Coatrolt 

If  interested  bt  working  in  a  research  laboratory  soparatod  from  immodiato  prodae^oa 
operations,  send  resume. 

Bendix  Aviation  Corporation  Research  Laboratories 
48SS  FearHi  Avanua,  Datrair  1,  Michigan 


ELECTRONICS— loMmrr,  1951 


SEARCHLIGHT  SECTION 


iatmay.  1951  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


RADAR. 

COMMUNiariONS 

and 

SONAR 

TECHNICIANS 

WANTED 

For  Oronoas  Anignmoiit* 

Technical  Qualiflcatfons: 

1.  At  UoM  1  yaan*  ptocOcol  mpmImc* 
la  tartallimon  oad  ■olnlaeaaca. 

1.  Nary  aalaraaa  ETM  1/e  ct  kigkar. 
S.  Amy  Telermii  TECH/SGT  or  Ufkae. 

Porsonol  Quolificodons: 

1.  Age.  orar  22 — meat  pcoa  pkyaleed 

anmIaallOB. 

2.  Ability  to  aaaoma  laaponalfaiUly. 

3.  Most  atoad  thorough  char  actor  la- 

▼aatlgallon. 

4.  Willing  to  go  OToraaaa  ior  1  yaot. 

Boaa  pay.  bonna.  IMag  aUewanoa. 
▼acatlaa  add  up  to  ST4I00JI0  pot  year. 
Pamanonl  connaatlon  wltb  company 
poaalbla. 

Applr  by  Writing  to 
A-1,  P.  O.  Box  3414 
Philadelphia  22,  Pa. 

Man  qnollilad  la  BADAB.  COMMONICA- 
TlOm  or  BONAB  giro  coavlalo  blatory. 
latorrlaiw  wU  bo  orcaagad  lot  anooaaa- 
hd  appUeonlB. 


NATIONAL  UNION 
RESEARCH 
OlVISION 


Saalor  anginaata  end  pbyaldala  ora 
noadod  lot  taaaerch  oad  dorolopaiaiit 
el  Cotboda  Boy.  Subodnlotura.  Sacood- 
aty  Eadaaion.  and  highly  apadnlliad 
lypaa  oi  Vacuum  Tubaa. 

lualor  Elactricol  Engtaraota  are  daaliad 
for  ttoining  oa  tuba  or  drcuH  doalga 
auglnaaia. 

Mon  qaalUtad  by  Tlrtuo  of  odueatton  ot 
axporiaaca  to  handlo  proUaau  la  the 
Hold  of  tuba  or  dienlt  daalga  ora  In- 
Tltad  to  aand  thaii  roauraaa  to: 

Dfriatoaol  Paramaal  Maaoger 

NATIONAL  UNION  RESEARCH  DIVISION 

ISO  Scattaud  Rd.  Oiuaga,  N.  J. 


ELECTRONICS  ENCINEERS 
FOR  SOUTHWEST  ETONIC  ENERCT  IHSTRLUTION 


2  to  10  yoort  oxperionco  in  research,  design, 
development,  or  test 

A  variety  of  positions  open  for  men  with  Bachelor's  or  advanced 
degrees  qualified  in  one  or  more  of  tho  following  Holds: 

•  UHF  TECHNIQUES 

•  PULSE  CIRCUITS 

•  SERVO-MECHANISMS 

•  TELEMETERING 

•  RELAYS 

e  LOW  POWER  APPLICATION 
e  INSTRUMENTATION 
e  STATISTICAL  ANALYSIS 

•  TEST  EQUIPMENT  RELATING  TO  ABOVE  FIELDS 

Patent  History  Desirable  But  Not  Necessary 

These  openings  are  for  permanent  positions  at  the  Sandia 
Laboratory  in  Albuquerque,  New  Mexico.  Albuquorquo  is  the 
largest  city  in  New  Mexico,  a  mile  above  sea  level,  with  a  sunny, 
warm,  dry  climate,  and  a  population  of  100,000.  Located  in 
the  Rio  Grande  Valley  at  the  foot  of  the  Sandia  Mountains, 
which  rise  to  11,000  ft.,  Sondio  Laboratory  is  operated  by  Sandia 
Corporation,  a  subsidiary  of  the  Western  Electric  Company, 
under  contract  with  the  Atomic  Energy  Commission.  This 
laboratory  offers  pleasant  working  conditions  and  liberal 
employee  benefit  plans. 

MAKE  APPLICATION  TO: 

PROFESSIONAL  EMPLOYMENT  DIVISION 
SANDIA  CORPORATION  SANDIA  BASE 
ALBUQUERQUE,  NEW  MEXICO 


SENIOR 

MECHANICAL  ENGINEER 

Established  West  Coast  electronic 
manufacturing  concern  seeks  a 
mechanical  engineer  with  the  fol¬ 
lowing  qualifications: 

10  years  experience.  Familiar  with 
inspection  methods  and  proce¬ 
dures  employed  in  electronic 
manufacturing.  Mechanical  de¬ 
sign  experience  requiring  ingenu¬ 
ity  and  ability.  Supervisory 
experience  desirable. 


ELECTRONICS 
Sales  Engineers 


I  nBUtlBui  to  DaeaH.  Baataa.  Soflato  aad 

S.  Vligtala.  Faa  mvBeattaa  wftta: 

Maaefar,  Tackakel  ImQlayaat 
Waatintheeaa  Electric  CeryareHee 
306  Faerfh  Avaaaa 
Pittabuifli  30,  Pcaatylveaia 


ELECTRONICS  — /aiwwr,  1051 


SEARCHLIGHT  SECTION 


RESEARCH  AND 
DEVELOPMENT  ENfilNEERS 

MECHANICAL,  aECTRiCAL, 
and  ELECTRONIC  ENGINEERS 
ad  ENGINEERING  PHYSICISTS 

Excellent  positions  on  experimental 
research  and  developmeet  proiects  re¬ 
lated  to  ietricote  electro-mechanical 
and  electronic  devices. 

Men  with  advanced  degrees  or  equiv¬ 
alent  experience  may  qualify  for  per- 
monent  positions  in  our  lahtmtories  in 

New  Yo^  Stote. 

Give  full  details  of  education  ond  ex¬ 
perience  indicating  age  ond  morital 
status. 

P-TMe.  tlectronla 

330  W.  42  St.,  New  York  10,  N.  Y. 

Development  Engineer 
Project  Engineer 

Mechanical  Engineer 

Ws  bovs  opsaingt  for  Hit  foHowing  grodn- 
ott  tngiatsrs  to  otsisf  is  Hit  dovolopoMst  and 
dttigs  of  prtcittos  tost  instrnmosti. 

Sosior  dtvtlopsient  tngisoor  prcftrably  wltb 
a  masters  degree  or  egoivolcst  trolsisg  ond 
five  to  eight  yeors  of  isdnstriol  txperitnco. 

Sosior  proiect  esgiseer  with  fhro  to  oiglit 
years  of  isdnstriol  oxporieset. 

Mecbasicol  esgiseer  with  fivt  to  sovoa  voort 
of  prodnet  d^gn  exptritsco  prtftrobiy  Is 
the  electronics  isdsstry. 

Tliese  ore  porniostst  petitions  wtHi  a  pro> 
gressive  orgasizotios  offering  stimuloHsg  work, 
congenkil  assoctotes,  ploosont  smToondisgs  and 
odvosetd  personnel  p^icits. 

Submit  resume  of  educatiea  ond  oiporMact  to: 
Boonton  Radio  Corporation 

Beontofi,  Now  Jorsoy 

WANTED 

Used  glass  woding  machinenf  ad 
equipment  for  lamp  maufacture 

HAYDU  BROTHERS 

PloInHeM,  N.  J. 

WANTED 

AHENTION 

MANUFACTURERS 

W**!!  paj  top  price  for  yoar  atirpliaB 

MW  earracatoa  cartaaa.  Don't  lot 
them  doterlorate.  C'naih  tn  now.  No 
Quantity  too  lar^o.  Send  aampleo  and 
^Tlnn  Quantities  aTailablo. 

L  Wertheimer  &  Co. 

3522  W.  DIvislan  Chicoae  SI.  III. 

Phene  Estebrook  t-tS32 

Rcterences;  Your  Own  Bonk,  Dun  It  BrodstrMt 

WANTED 

WESnRN  ELECTRIC  VACUUM  TUBES 

Typou  lOir,  102r,  3T1A,  374A  or  B,  SIOA 
or  B,  311A,  313C,  323A.  lUA,  S2SA.  SMA. 

S4SA,  SS2A.  373A.  374A.  3S1A.  SS4A.  131A 
Ballast  Lom^. 

W'dSgSY  Eloetronles 

ISO  W.  42nd  81..  New  York  11.  N.  T. 

WANTED 

Taboo,  Test  sqaipment  Condonseis,  & 
general  InTentorlss.  Highest  prices  pedd. 

W-TSea.  Bluctronlcu 

SIO  W.  tind  St.,  New  York  11,  N.  Y. 

WANTED 

mSOUTOBS;  POLE  LINE  HABOWABE) 
GUY  BTHAND  WIXE;  COPPERYmO  YYIRE} 
WESTERN  ELECTBIC  TOOLS;  BPUONG 
SLEEVES. 

VICTOR-BERNARD  INDUSTRIES 

MB  Ccr.  22iid  A  Lekigh  Avuu..  PMIe.  S2.  Pe. 

WANTED 

Tolotypawillais  eeaploto*  eampoooBts  or 
paitSe  Any  quantity  cad  eeadltfoa* 

W-ggOi.  Electronics 
ua  W.  42nd  St..  Now  York  18.  N.  T. 

Vnil  Buy  All 

BC-34S'S  WITH  OYNAMOTORS 

Letturu  ••J”  'V"  A  . SiS.eo  un. 

Ail  othora  axespt  . $H.Wf  oa. 

8Uf  o<o  Mmfrem  snl^sst  In 

Inspeetiom  TO 

M.  FINNEGAN 

«f  Wamunalnn  St.  UMe  Puny.  N.  J. 

WANTED 

COAXIAL  CABLE 
and  CONNECTORS 

W-Sisg,  Electronics 

ISO  W.  42  SL.  New  York  It.  N.  Y. 

WANTED  AT  ONCE 

All  Types  of 

OARBON  RESISTORS 

W-SMA  Weotronleu 
tSe  YP.  U  SC.  Nuw  York  lA  N.  T. 

WANTED 

MICROWAVE  TEST  EQUIPMENT 

Including  plumbing,  pulaa  translonnon. 
thermistors,  bolomotors.  corltiae.  tost 
•quipmont.  ate.  Highest  pi  leas  paid. 
Address 

W>8448,  Electronles 

880  W.  42  SL.  New  York  11.  N.  T. 

W*  or*  MBpowared  to  buy  for  the  manufacturers  and  pay  highest  prices  for 

BESISTOBS  TUBES  COMDEMSEBS 

Voluma  controls  and  other  eloctronic  components. 

We  need  ererything.  Send  us  your  complete  lists. 

ELECTRONIC  SURPLUS  BROKERS 

3m  Bieodwey _ mrersMe  9-49SS  Hew  York,  N.  Y. 
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ATOMIC  POWER 

Westinghonse  Electric 
Corporation 

Immediate  Openings 

For  Experienced 
Senior  cmd  Jmdor  Engineers 

•  Circuit  designers,  sequence 
control  and  regulating  syik 
terns. 

•  Designer  oi  amplifiers  lor 
indication,  detection  ond 
control  functions. 

•  Designer  for  servosystems  in 
the  instrument  range. 

For  appUcaOoD  write — 

Manager, 

Technical  Employment, 

306  FOURTH  AVE. 
PITTSBURGH  30,  PA. 


January,  1951  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


Skip  Ginlapliif 


vrith  coupIlniB  Id  6*. 

24*.  Sir.  ¥f  wctlow. ..  jiM  p 
M  Dtprppt  Clkpwt.  E  or  It  plftM 

radius  . \ 


CONE  t>'pf>  anMDa. 


SONAR 

SYSTEMS 

AND 

COMPONENTS 
IN  STOCK 


. .*..$3«.90 

or  Blocklni  Ooril- 
'rq.  limits  790  •Rio 
ms  ratio  1:1:1  IH 
<x\h%'  It/SS  $1.90 
-4S14S5 . $€.0r 


3000  Me  BENCH 

TEST  EQUIPMENT  I 

10  CM  WaspmMsr  WE  tna  B43M.iii  I 
Traosmlsslon  typa.  Tppr  N  Fittings  I 
Veader  Root  Mlcromatar  dlnL,  Gold  I 
Plated  W/Calib.  Chart  P/a  Fraq.  I 

Mater  XM404A.  New  . fOO.SO 

ASUA/AP-iO  CM  Pick  Up  Dlpola 

with  •'N"  Cables . $4.90 

LHTR.  U6HTH0USC  ASSEMBLY. 
Part  or  RTSS  APQ  9  *  APO  IS.  Re- 
eeirer  and  Trans  Carlties  w/asaoe.  Tr 
CsTltT  and  Trpa  N  CPLO.  To  Revr 
irsea  $<'40.  2C43.  1B$7.  Tunable  AI'X 
$400*$700  MOa  Rllfar  Plated.  .$4».rr 
Baacaa  Llabtkansa  eavltp  10  em  with 
miniature  $8  volt  DC  FM  motor,  llfit 

Bernard  Rloe  . $47.90  ea. 

Mataetroa  to  Waregnlde  Coupler  wuh 
7$1A  Duplexer  Cavity,  gold  plated 

$45.00 

72IA  TR  Box  eoasplet#  with  tube  an<1 

tuning  plungera . $12.90 

McNally  KtyMrpN  Cavltlas  for  707B  or 
SK$8.  Three  t^mea  available. .  $4.00 

F-29/SPR-2  FIHan.  Type  In¬ 
put  and  output . $12.90 

WAVEGUIDE  TO  RIGID  COAX 
-’IKMIRKNOR”  ADAmni,  THOKK 
FLANGE.  SILVER  PLATED  BROAI» 
BAND  . $32.9 


TEST  PLUMBING 

WAVEGUIDE  DIRECTIONAL  COUP. 
LER.  17  db.  Narv  type  ('ABV  47AAN. 

with  4  In.  slotted  section . $S2.9t 

SB.  FLANGE  to  rd  choke  adapter. 
18  In.  long  OA  In.  X  $  tn.  gulda. 
typa  ‘*N'*  output  and  sampling 

AN/APR9A  IS  am  aataaaa  aqulimMBt 

consisting  of  two  10  cm  waveguide 
•eotloBs.  each  polarleed.  45  degrem 
|7$.iS  per  tec 
POWER  SPLITTER:  TM  KlyitroQ 
tnpnt  dual  **N’*  output . $9.00 

RIGID  COAX 

IS  CM  FEEDBACK  DIPOLE  AN. 
TENNA.  In  luelte  tell,  for  uae  with 
parabola  Rigid  Coax  Input  ^00 
niA  TR  envHlee.  haavr  silver 

Bated  . $2.SS  ta. 

asaetraa  CeupUeg  with  TB 

Spirry  Retatlat  ielet.  premurlaed 


ARMY-NAVY 

LU.I  FREQ.  Meter  and  Teat  OecU*  | 
lator.  Tm  CRV-80ACL. 

TVN.SHU  POWER  SUPPLY.  MIT 
Rad  Lab. 

TVN.SSE  KLYSTRON  POWER  SUP- 


AN/CPN-^IS  ecoUmeter  «0  kw- 
output  RK  package.  Includes  mag¬ 
netron  oacUlator,  complete  modulator, 
complete  receiver,  complete  signal  and 
power  analyser  with  5*  ■cope.  115T 
AC  input. 

Oakjmtar  Unit  CPD  101S7  Auto¬ 
matic  cycling  Comprensor  to  50  lbs. 
CompL  for  Radar  X8MN.  Une. 

New  . $429.00 

SC-3  Reeeiver,  30  me.  IF.  6  stagee 
lACT.  10  Me.  Band  width  inpL  5.1 
me  B.W.  per  itg.  9.6  volt  gain  per 
stage  as  deac.  In  ch.  13  vol.  $$.  M.l.T 
Rad  Lab.  Series . $09.90 

GENERAL  TEST  I 
EQUIPMENT 

Maltl  Frogoancy  Generator.  American 
Time  Product  type  SC-19.  Frequeno 
10  to  190.  Precision  Standard  ''Watch- 
Master*’. 

UHF  Slinal  Generator.  B.C.A.  type 
710A.  SfO  to  560  mcs. 

Wteattleae  Brldte.  Industrial  InM. 
yme  RN-1. 

FM  Signal  Ganerster.  Boonton  Radio 
type  155A.  Preq.  range  1  to  10  met.. 


THE  MUST 
OF  THE  MONTH 

Corngleta  3  CM  Radar  System  egalp. 
ment  4o  KW  peak  transmitter,  pulse 
nioflulator,  receiver,  using  7nAB. 
pi'HiT  supply  operating  from  119V  HOO 
Cycle,  antenna  system.  Complete  radar 
tet  neatly  packaged  In  lens  than  19 
nihil*  feet,  all  tube*,  in  used  but  ex- 
cflimt  (*<>ndltiOQ— 9390.90.  This  price 
for  lahoratorlw.  acboola,  and  experi¬ 
mental  purposes  only. 


MICROWAVE 

RELAY  SYSTEM  PARABOLIC  RE¬ 
FLECTORS:  approx,  range:  2000  to 
9000  me.  Dlmt-nsiona:  4'  x  S'  rec¬ 
tangle.  now  . S-M-OO 

TOY  "JAM**  RADAR  ROTATING 
ANTENNA.  10  cm.  30  dg.  beam. 

115  v.a.r.  drive.  New . $190.00 

SO-13  ANTENNA  $4*  dish  with  feed¬ 
back  dipole  360  deg.  rotation,  com¬ 
plete  with  drive  niotor  and  aelsm. 


ANTENNAS 

complete  with  29*  aectlonal  iteal  maat, 

Eiys.  cables,  carrying  case.  Ke. 

ew  . $49.  !0 

ASD  3  cm.  aatenaa,  used,  ax.  rood 
$49.90 

YAGI  ANTENNA  AS-49A.  APG-4. 

5  elements .  . $14.90  ea. 

DUb  for  Parabola  30* . $4  95 

AN  122  . $».90 

RC  224  .  $99.90 

AS  17/APS 

OAK  Direetleaal  Fiadar  Laope 
Adcoek  Array* 


Lew  Power  Term'laalioa 

Oeelltater  MMat‘.'*fw  four  71 


PULSE  TRANSFORMERS 

6.E.K..274$  . $39.90  W.E.  X0l$027l  HI  Volt  Input  pul.ve 

6.E.K..2744-A.  11.5  KV  High  Volt-  TranHformer  . 127.50 

age.  S.I  KV  Low  Voltage  #  200  G.E.  K2490A.  Will  receive  13KV.  4 
KW  oper.  (270  KW  max.)  1  mloro-nerond  pulse  on  prl.  aecond  | 

mlcmeec.  or  U  mlcroaee.  #  600  arv  <lell-.ers  14KV.  l*eak  power  out  I 

-  -  liXiKW  <}.K . $34.90  I 


former,  W.E.  Impedance  ratio  60  magnetron  - 

ohms  to  900  ohms.  Freq.  range:  10  xir262  I'tah  IMl<«e 
ko  to  2  me  2  aections  parallel  coo-  lator  XFMR  Fr 

nected  pottnl  In  oil . $36.00  cy-3  winding  tui 

V.E.  K8  9000  Input  transformer.  menslons  1  1.3/16 


temlnaU  6-7  tnd  1-2  U  2:1.  Fre-  RAY— WX4298F  . |3S.90 

queocy  range:  390-520  o.p.a  Perm-  G  R.— K6924730  . |90.i0 

alloy  core  .  $.90  G.i:.-K92l6945  . $99.00 

G.E.  «K273I  Repetition  Bate:  935  x  776648»~9332  . ^ 

PP8.  Pri.  Imp:  50  Ohnw  8ec.  Imp.  A  7766490—  . — 

450  Ohms.  Ihilse  Width;  1  Micro-  rX-7.350—  . $6.99 

arc.  Prf.  Input:  9.5  KV  PK.  See.  x— 9X50  (2i9961)  . $2.90 

Output:  28  KV-PK.  Peak  Output;  #352-7181  . — 

800  KW  Rlftar  2.75  Afflp....$S4.$0  AVAIL.  In  Stock  9318  9$S0— Write. 

All  mareh.  taar.  Mail  ardan  pramptty  SHad.  All  grlam,  F.O.B.  N. 


QBF 

QBG 

QC 

QCJ 

QCl 

Q€0 

QC$  I 

QCU 

WEA 

.Y.C.  Stad  M.O. 


8500  Me  To  9600  Me  BENCH  TEST  PLUMBING 

1**  K  WavwfiiM* 

Variabla  Stab  Taaar.  DB5S9.  180  Ratary  Jalat  Cboka  to  Cboka.  $10.90 
degree  pbaaa  shifting  eapaeity  $70.00  2K2$/723  AB  Raaalaar  local  aaelUator 
Law  Pawar  Tarmlaatlaa.  DB881  Klystron  Mount,  oomi^  with 

$11.50  tal  mount.  Irti  ooupUng  and  cboka 

Ual-Oiraatlaaal  Caoplar.  DB390  to  TO . .........W.$0 

23  DB  typa  "N"  output . $l$.90  TR-ATR  Dapimiar  aaetloo  for  aboj* 

Pick  Up  nWa,  lYpa  "N"  output  $4.90  98.90 

Wavamatar.  8500  to  9409  ams..  with 

calibration.  Mlorometar  adjust  bead.  1%**  x  %  WAVEGUIDE 
React ir>n  typa . . . $99.00  TaaaMa  Tarmlaatlaa.  Praclaion  ad- 

WawMMia*  LaaaVh  anH  att#r  *89  90 

2i!oo 

49.00 

13  AB 
38.90 

90  Oefraa  Twist  6*  long . 99.M  fd  Datrat  Ettews.  B  or  H  plana 

Balkhaad  Faad-Thm  Asaamhty  $19.00  ^$IS.$0 

Pramara  Gaaga  Saatlaa  15  lb.  gnuae  Wnvainlda  Laagtte.  Cut  to  Maa  and 

and  prM8.^nlppla . IIO.OO  suppllad  with  1  cboka.  1  oovar.  per 

Pmsnra  Ganaa.  15  Ite . $2.90  length  . $2.iS  par  ft. 

Dual  OsallMar-Banaaa  Manat.  P/O  Wavamatar.  Abaorptloo  typa.  Pra- 
AI*H10  Radar  for  mounting  two  eUton  nderomatar  adjust  vary 

7t3A 'B  klystron  with  et^al  mts.  "Q"  . $190.10 

matching  slugs,  shields . $42.90  Bl-Ol-CanpNr  WO  output  teUbrated 

Dual  Osclllatar,  Manat.  (Back  to  —15  db  nominal  . 917.90 

backi  with  crystal  mount,  tunable  Flax  sastiaas.  Ilf  Rubber  Coated 
termination  atteouatlan  slugs.. 919.90  914.90 

Olrsctlaaal  ConpiarTUQ-gO/U  Take  MItrad  Elbaw  H  Plana  Ut91-rG52 

Off  20  DB . 917.90  912.00 

DIraetlaaal  eanplar.  AP8-9  type  "N  *  0*  St.  seat,  ehoka  to  eboka . $3.99 

taka  off  20  DB  eallbratad . 117.90  APQ  13  Constant  S  Botat  int.  . 922.90 

SCR  454  22  FT  TRAILER 
RADAR  TRACKING  &  10  CM  SEARCH 
WRITE  OR  PHONE 

at  Ckk.  Daly  shipplaf  thg*.  mat  C.O.D.  Rated  eaacaras  saad  P.O. 


MiN^aORDER  COMMlJ9^ICATIONS  EQVIPMEIVT  CO. 

131  Liberty  St..  New  York.  N.  Y.  Dept.  B-1  F.  J.  PLISHNCR  Phooe:  MAIo  4-8373 


6000  Me  to  8500  Me 
BENCH  TEST  PLUMBING 

IVi**  >  Va"  Wav.9iiM. 

Klystran  Manat.  DB356  eomplete  with 
shield  and  tunable  termination  $129.90 

Flag  Atteaaatar.  DR361 . $49.00 

V^nMa  Stab  Taaar . 190.68 

Wvgd.  ta  Typa  "N**  Adaptor... $19.90 

Wavamatar  Tm.  DB352 . $^.90 

Magle  Tea . $90.00 

Oiraatlaaai  Caaplar.  two  hole  25|)H 
couidlng.  type  "N"  output. ..  .929.00 
Praelaiaa  Crystal  MaaaL  Equlppid 
with  tuning  alugs  and  tunable  termk- 

niUloo  . $129.00 

TaaaMa  Tarmlaatlan.  Pradaloo  ad- 

tuit  . $70  00 

law  Pawar  Lead . $M.OO 


4000  to  6000  Mc9 
BENCH  TEST  PLUMBING 

2"  X  1"  WownouMn 

Flap  Attaaaatar . $49.90 

VarlaMa  Stab  Taaar  aad  Law  Pawar 

Tarmlaatlaa  . $49.08 

Wavamatar  Tat  . 

Ad^an:  Choke  to  choke . $19.98 

Over  to  cuver . $14.08 

Choke  to  ciiver. . $19.08 

Wmmtttlde  6a  Typa  "N**  Adapter 

$4$.  98 

DIraattaaal  Caaplar.  Two  hole  tyw. 

type  **N'*  output  . $49.(10 

Klyatran  Maaat.  Bquippad  with  tun- 
able  termlnatlOQ  and  micrometer  ad- 
JuiL  Klystron  antmina  tuning  $119.08 
Crystal  Manat.  Equipped  with  tan- 
abia  termination  and  micrometer  ad- 
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SEARCHLIGHT  SECTION 


9a40/: 

1x40/1 


ajo-i  n 
ii»-i  — 
23t-l  M 
ll*-!  35 
115-1  35 
115-1  35 
335-1  55 
335-1  55 
115-1  35 
115-135 
115-135 
115-1  55 
115-155 
115-1  75 
75-155 
115-135 
115-135 
115-1.75 
115-1  55 
115-1  55 
115-3  15 
115-3  45 
175-3  55 
115-3.75 
115-3.35 


55-75 

55-55 

51-45 

54-73 

73-57 

75-54 

33-155 

157-135 

135-157 

135-155 

135-135 

155-151 

UI-135 

155-315 

355-335 

375-355 

334-355 

373-435 

433-435 


COLLINS  ART. 
13  FREQ.  MULT. 
UNIT 

3.18  Mo  for  two 

1335  Ta5ot. 
Co«5.  Aoosr  loot 
T«feoo  4  Collo  w/ 

Sr.$8.95 


There  Are  No  Shorties  of 
Equipmeit  at  C.E.C. 

Ooor  wor5>ioiit5R  Mrt  fioll  o#  MorsliM 
rodio,  rodor,  oloctroiilc  oqylRiiioiit.  for 
your  555di,  55  m  tmommfmcfmw,  JooNor, 
omotooir,  oxporimofitor,  5M<ao55r,  ovory- 
tliiiiQ  of  SMrpliM  pricot.  Wo  own  wNot 
wo  toll,  phono  or  writo  nt  your  noodt 
ond  lot  nt  qnoto. 

Mi,  Chat.  Roton 
Olphy  9-4124 


ANTENNA  MAST 

Aro  you  In  »  deod  ootf  If  you 
etn’t  crt  t  food  T.V.  Peturt 
boro  U  5  Ilf.  Corp.  Aat.  Boot 
SO'  hlfh  of  rufOMl  plywood  coo- 
•tructton  to  lolro  your  problm. 
It  trirocopoo  Into  S  tco  foot.  ooe. 
for  eoiy  itowifo.  Eo«y  to  Mm 
Comp,  with  otofeoiMOA  AC 
4  rod3  Eocli....  #l9i9D 


CONDENSER  TUNINO 
UNITS  FOR  BC  191 
WrHo  op  It  CCT  Q3T  tor 
Cotv  to  vM  froo  oiotor 
TU  3—  1505  to  3005  KC 
TU  5...  3000  to  4500  RC 
TU  4$00  to  3205  KC 
TU  3—  3300  to  7700  KC 
TU  0.-  7700  to  10000  KC 
TU  23—  200  to  500  KC 
Prko  $2.49  no. 


ARC  5 

MODULATOR 
1CDT/ARC5  w/ 
dJBimotor  eon* 
9^9  w  /  TulMO 
l*ljU5,  1-1615. 
1-171150.  Good 


CERAMIC  TRIMMER 
Stoefc  of  3  Cortitio  Trinmoro  tii  <30 
Mnf.  Cm  bo  Mod  ilt5ly  or  AO^ 
■Mtod . 


DS  FILTER 
CONDENSERS 


AUDIO  TRANSFORMERS 

ITEM  9 

AT364  InpntOobmi:  SOOKobmo^"* 

AT  BUB  Mnlttmotoh  BabooDom  900 
obno  I5K  ubao  C.  T.:  lOOK 
ohinO''90K  obno 

AT070  Input  to  Grid  350  ohmo:  OOK 
obmo  HI  FI 

ATS06  Input  to  Olid.  00/300  obmo 
50K  obmo 

AT237  Output  to  Uno.  7500K  fOO  ohm 
CT  WO-5key _ 

AT85S  Output  PP  6L0  15  000/90/13/ 
10  35  Wott _ : 

AT871  UNIV.  Output,  ai  PI.  PriSOK 
obmo  Boo  loTy.S/S/ 3.76/ 1.35/ 
500  obmo  _  i 

AT654  IntCfOUBO.  lOK  ohnn:  360K 
obmo  15db  Lovol 

AT765  Input  000  obmo  to  50Kobma 

AT707  IntefOUce  ounoor  lOK  obmo: 
1353  1»K  obmo 

AT750  Input  Pri:  16  15  ohm  Boo: 
180K  obm 

AT440  Driver  63  ohm  to  4K  obm 
PPOLO  to  PP8n6  CiMi  B 

AT31  Duni  XFRMR  300  obmo:  000 
obmo  ond  obmo:  3SOK 


TiA.. 


5  fw  ...|.50 


Jaimary,  7951  —  ELECTRONICS 


■•It— i»i»— i(i» 
(Mml  Bu.  Pta. 
M)  Av.riatll. 

Hi(k  Pinwaaii 


OeramlcCMaMla 

IMMMr 

.i*5,VK  - 

1530  10.00 

.045  MPD 

mt 

’35KVW  34.00 


VoltoQd  Stoblllior 
VR3 

f5.l30V  1.4A00CY  1<6  ^^.^rMO^fllt 

1  ft9A  Mono*  Cot.  1 15V  120  Wott  100% 

1  SIA  3*  3^  U,  Bx  MC  11  A  15  MW. 

CompM*  lad.  A  Box.  Socboti  4  OAblo  Can  ba  epatatad 

Saiajm  Raaalaar  mod  but  food.  on  10  MW.  10 

Naw  .••35.50  Chaonal  puRh  Put' 

-  Velta«a  Raoalotor  .ZL 

3C  306A  Aat.  BA62I  tubaa  matar.  Laaa 

Tualy  unit  f<w  H.I30V  I.73A  iOCV  lA 

BC  575  toaal-  CU  II5V  155  Wott  “J!  *. 

:  taat  Good.  100%.  Bllibtly  nood.  ox.  ba  of  50  atai 

51.5515.  MlUlt.  3X3.00 


VeltoQO^R^ulator 

M.fSOV  l.7iA  IOCV  lA 
CU  1 15V  155  Wott 

100%.  Bllibtly  Bood.  ox. 


fron  •moll  Wlllord  Ro- 
ehxrtooMo  bottory  oonuinad 
In  cxM  which  li  eborfod 
frooi  0  Voc  or  DC.  Alto  eon. 
taini  5*  PM  Opootor  4  Jooba 


Photo  Mxtriol  Ethyl  rrai4M74N  3ii»o»a  Kmtr 

PhtbAlXto  <E«it  Kodi  31.50 

Apprx.  1  Qt  Rottlo  $3.M  ~ 

Oetonlt  Burftoe  Cloxnlng  AMOLiricn 

Solution  Pbotomxl  Utbo-  am.32/PR8I  laas  ban 
i  mot  Apx.  1  Qt....  13.15  w/earry  eaaa  for  Mina 


for  Mi3o  Hdiott.  Utad.  ox.  I  Trxnipomto  #144  For  an/Frsi. 

■.<»-«  . »»•«»  I  ^^*“**~  - . •»  « 

Carbon  Pila  - 

VoltOQO  ROQuIotOf  I  lorn  4  Tree.  Hom#  T  a  l  X  l  a  BCT4S 
;V  *  Controet  #N0AS.353 


w/mnt  4  oot. 

f  .^Si'v  *  Tvm  A  .lls-lll  xapt 
L  35^45*  C.  Bar.  2SYK 

303.JL.  Rif.  VoM.  30 
VolU.  L^nd  Eloetiio 
Morb  I.  Ratio,  lo  oneloiod  buo.  Boodix 
Aviation. 

A  A-M  Rtf.  #8U/I304  W/root.  4  rooll. 

in  bOM.  Typo  E  BOV  Aa 
A  Typo  C.  Coil  onpt  .35  at  2SC.  Ootoot 
vent  IP.  Bor.  3711.702.  Bpoe.  VR 
9000.2C.  Ootoot  XMpi  5.7.  InM 
volt  22.30  w/rosli.  Loland  Elooti^. 
ThoM  rooololort  ore  In  brand  now  oondl. 
lion,  priead  at  $2.78  ^h. _ _ 


Modal  S43  Suprama  SanslUTlty.  3.000 
Ohma/v  S'*  aquara  matar.  Raada:  D.C. 
volU,  0-190.300-1.5000:  AC  Volta. 
0-30.150.000:  DC  ma..  0.9-0*90-130: 
Ohma.  a.OOO-PO.OOO-POO.OOO,  3  mana: 
db.  —0  to  riO:  Outfmt,  0-30- 130-000 
▼DIU.  Bakallta  raaa.  3-7/8  a  31/10 
a  8-1 /O"  Shpf.  wt.  3  Iba.  35.03  05. 
Modal  443  Rad  City.  3ama  aa  sboaa. 

30.03  aa. 

Modal  000-0C30f  Trtplat  VDC  3/30/ 
300/000/1500  VDC  ohma  1000/10000 

i 100000/1  mac . Prlca  37.03  aa. 

odal  Bama  aa  abova  Chioaco  Prtoa 


AMPHENOL  "AN" 
CONNECTORS 

W<d4ia‘a)l«i 

LARGE  VARIETY  AVAILABLE 
AT  GREAT  SAVINGS 

$#fi4  your  iptci  onrf  fat  ira  quota 


MM  Volt  Tym  Ba.  15  For  ®uf  Tuned  465 

.5  455  jSt  3  ^  S3  45  KC  . 7P0  OR 

.5  455  3BT  .S  I35  IT  CoU  Q5’R  Hlfh  Selee* 

.6  555  ITT  ,39  3.45  tl»ity  "luf  tuned  lOOKC  L 

8x.l  555  STT  .45  4.38  71703  . 3N 

8x.l  555  B.n*  .45  4.38  MO  CoU  Plufln  1800— 

3x  I  405  iST  .35  3.55  I^^KC  . . 550 

3X.1  555  3ST  .33  3.53  1480— IMOKC  . ..IM 

3X.1  500  BBT  .33  3.55  4-5.8  MC:  6.V  .7  MC  llTTo 

3X.1  400  iTT  .35  3.55  P/0  S2RA  Buffer  CoU  Dual 


VERNIER  3  GANG 

PnoUioD  Any  uoed  for 
■Inile  dial  Control  up 
to  75  wxtt.  9  slntle 
ipaoed  SSOMmfd  Beet'a 
4  Heavy  Double  Spoeod 
Beot'A  60:1  Rot  to 
^wtnf  loaded  Coramle 

s:^‘.““':$3.26 


TYPE  IB  TELEPHONE  RELAYS 
Prh 

D171368  4850  obom  DPDT  BPBT 

8.^ 

H77S12-1  6320  obmo  8P8T  (NO)  .1 
0130  88  obmo  coll  6VDC  OP8T 

H7D084-8  6000  Ohms  BPBT 

C^^Utro  14127-C1344S  6500  obiM 
Ofrtl  DPST  (NO)  RP8T  (NO  .( 

Control  Cox  HC6853  A  6000  obmo 
0011  8PDT  8P8T  (NO)  ,1 

CP  Claire  A604I  100  obmo  eoll  115V 
8P8T  (NO)  8POT  POBC 

W.E.  D16M14  5800  eoU  I  lOV  8  P8T 
(NO)  .1 

A10I55  No  Controlo  300  obmo  .1 

H70448-6  No  Controlo  00  ohtno  .1 

A70355-2  No  Contmto  400  ohma  .1 

B70448-3  No  ControM  400-400 

2  enllo  .1 

MFPAUO-45  DPST  6800  obmo 
P  llOV  1  AMP  9.: 

AQA  (277580)  8PRT  4  8PDT  1000 
obmo  PO  8w  Bd  BD638  1.1 

ZH77126I3  DPHT  (NO)  8P8T  (NO 
9  1300  obmo  t.l 

OR206  DPHT  (NO)  500  obmo  1.1 

UR1066  3PDTWRV  Type  600  obmo  l.t 
D16I068-20  DP8T  WE  V  Typo  463 
n  obmo  l.t 

7I40AE  nP8T  WE  V  Typo  1.1 

41U156  3PHT  (NO)  2600  obmo  14 

OR207  (452-1085)  400  ohmo  SP8T 
(NO)  8P8T  (NC)  1.1 

aR206  (452-1084)  400  obmo  DPST 

►  (NO)  1.3 

Alleo  Bradley  Type  RD9  6V  DPST 

(NO)  Id  metal  box  3.( 

D161074-101  125  ohffiO  SPDT  WE 

►  V  Type  l.t 

D16t0^11Sl  1700  obmo  8  PDT 

•  (NO  WE  V  Type  1.1 

XDmSO  725  obmo  SPOT  (NC) 

SPDT  (NO)  WE  V  Type  l.l 

Xlil8816  725  ohms  8PDT(N(^  WB 

►  V  Type  1.1 

XD-1 1974  In  metal  box  SPDT  WE 

^  V  Type  1.4 

URl  1 15  in  metal  box  400  ohma 
IP8PDT  (NO)  WEV  Typo  1.1 

(UA10095)  (XD  10301)  fninotalboz 

•  300  obmo  SPDT  WEV  Type  1.1 

208677  in  metal  box  DPDT  (NO) 


Slfnal  relay  161-A  Weotem  Union 
A  Pluf  In  type  in  metal  box 
pli«  DPST  (NO)  4PDT  100  obmo 
TYPE  IB 

604801  100  ohmo  BPST  (NO) 
D160316  1375  obnm  BPOT  6PBT 

(NO) 

D160615  5800  ohmo  DPST  (NC) 
SPDT 

D151818  BPST  (NO  w/mlere  eboek 
moveo  In  4  out 

D160614  5100  ohmo  TP8T  (NO) 


All  march,  ffuar.  Mall  ordere  nromptly  flllod.  All  prices  F.O.B.  N.  T.  C.  Bond  MO  or  Chk.  Only  ohippinc  chfs.  sent  C.O.D.  Rated  ooneomn  aond  P.  O. 


COMMUIKICATIOMS  EQUIPMEIVT  CO. 


MIH.  ORDER  S8.6B 


131  Liberty  St..  New  York,  N.  Y.  Dept.  E-1  Chas.  Rosen  Phone:  Dlgby  9»4124 


SEARCHLIGHT  SECTION 


CH1»G 

CHMC 

CHMl 

CHIR-1 

CW21 

CHJ2-I 

CH77« 

CTf29A 

CH9Jt 

CH92I 

CH%U 

CH947 

CHCif 

CHM7 

CH9U 

CHSM 

CH7A-1 

CHT^l 

CHUl 

cwm 

CH2I-A 

C.HM9 

CHRM 


6  8V  te.  P^o729A 

I8.»5  7x2  5V  '8A,  2  5V  lOA.  P/O  APT  4 
1  2i2  6V  2  8V/2. 86*.  1900V 

1.25  Ttp  10nOV-760V 
p/oAN'AP8-16 

4.79  742  6V,60MA,70®V,  47MA. 

.44  A71V/46  M» 

.  I.IO  OOnVCT  36  MA.  2  8^4  I  3  1/4  l  8  t/4 
2.M  1160-1160.2  3/4  x  2  1/4  x  8  1/4  ^ 
640VCT  260MA,6.8V/.».a.8V/.«. 

9.25  6V  6A 

If.M  6.8V/0  l*.2.6V/8.8*.e.8VCr/ 
66*,2.^^36* 

2  9$  MOOV  or  860nV  32  MA 

602  VCT  120  MA.  6.8V/8*.  6V/2* 

24  9S  4540  VCT  '260  MA 
.  1.96  6V/8*,  6.8V  2* 

70*0  lllV  a247-622VA 

2  25  6OnoV/20O  MA.  6V/10A 

►  2200V/360 

3  25  2  5V/6.  5200V /8  MA . 

19  96  12  ft  KV  8  6  MA  _ 

784VrT/  177*.  1710VCT/177* 

A.3V  '0A.  7.7V/.aA6A 
2  6'20A  _ 

6 . 8^  l2*j^8V/2«.  6 . 8V/1*,  P/o 

6.4VCT^^  6.4VCT/8.tL  ^4VCT/2. 
6.8V/3.7.  6  8V/.66A.  6.8VCT/21A 
6.6V/12A.  2a0V/100MA.6V/2*. 

'i«M  P'oAN/AP»-14 
*  I  5  400VCT'86  MA,  6  4/  .16*.  6.4V/2.6* 


8TF-C38  230 
STF.06A  115/290 

8TF.402  220 
STF.960  230 
8TF.406  236/111 
8TF-370  220/^ 

STF.4I9  119/220 
STF-IIA  220 


HCAosrrs  a 
MIKCS 

80000  m 


lA  *Bd  iDd  BP 

10'80  MC  Coll 
FT-SAlll  BP 
ant  OTPT  2.6- 

«  MC  CoU  ftA- 
114  ANT  DCPT 
100<400  KC  ^ 
8A161  ANT  W- 
FT  800-466  KC 
8A  a  HI  nm 
08C  16*1 
Coll  BAllt  ANT 
or  10-20  MC 

Coll  0A116. 

PriM  MC*  ..46< 


Ih838 


STF-45A  43/78/M 
M9/I80/ 
8TF-390  IM/I2t 
200/240 


SPECIAL  PLATE  TRANSFOItMERB 
ItMi  PrI.  (hrtoirt  f 

8TP.049  210/20/90  IIOOVCT/300  5^4  X  4  X 

3'A  . i 

tTP-444  290/400  230/105/116/128/  10  10* 

n  9  . I 

8TP-049  230V  2  i  23^.00  . 

0TP-823  137V  222VCT/3O0  MA . 


660VCT/00  MA.  6.8VCT/2A,  5VCT/2*. 

P/ORA0/ARQ6  «... 

2400CT/  5MA.  640V/. 5MA,  2.6V/1.75A 

60'2V/SlA  68V/8.1.  6V/2A^/0  APQ  18 


CONDtNSlRS 


4OOOV/.O02  .  I 

2  X  790V/f  MA . 

06  NL-60VFL  I  Aai0. . 

COMB. 

.TC.K7  ««  wm 

1.4/10 . 59-*'  M40V/400  Ma  P/O  APT  4  7.00  lOWOOO  PlOCiMoo  ^  5^*^  *S*li  6.1i« 

SR  -  *•"  !;S 

.TrMTmv  jiSvctA* ■.•■.«■«/*  **  “  llS  riT.S  Tc'.  IM  TAC.  Cu  m. 

*TC*7  ..N  ?:S  igooow, gT-lRlU  SLa.** 

BTC<0I2  230V  4i0V/ 30,  IH/oiK  t  X*  CYCLE  IMPUT  15Q36w»tt . iOC  to  2  Mtr.  tnm* 

»TC-il2  23W  SV//I  w"*ytiki»».i6«.»V/lA.1.6V/JA.P/oP«lT2A  I  1«W . a.iRkulkMK..  IW. 

AIL  m.rch.  *nar.  If  all  ord.ra  promptip  flllad.  All  prtcM  F.O.B.  N.  T.  a  S.nd  MO  or  Chk.  Oiilr  ahlpplac  chga.  loat  C.O.D.  Rat.A  coocrraa  Mod  P.O. 

Min.  Ord«r  $3.00  COMUftNICATIONS  EQUIPMENT  CO.  mi-.  ord.r  $3.00 
131  Liberty  St.,  New  York,  N.  Y.  Dept.  E-1  chaa  romh  Phone:  DlRby  e-1134 


ELECTRONICS  — ^onuory.  1957 


SKANV  New  SUKPLUS  OFFetteV  8Y  A  LFADINC 


SEARCHLIGHT  SECTION 


D.C.  MOTORS 


Kelltmaii  Type  776*01  400  cycle  2 
phase  drog-up  type,  fix  phase  voltage 
29,  variable  phase  3SV.  maximum, 
frequency  400  cycle. 

Price  $10.50  each  net. 

REMOTE  INDICATING 
MAGNESYN  COMPASS  SET 

Pioneer  Type  AN5730-2  Indicator  and 
AN5730-3  Transmitter  26  V.,  400 
cycle. 

Price  $40.00  per  set  new  seeled  boxes. 


A.C.  MOTORS 

5071930,  Oelco,  115  V.,  60  Cycle,  7000 
r.p.m.  Price  $4.50  each  net. 

36938*2,  Haydon  Tim- 
ing  Motor,  110  V.,  60 
cycle,  2.2  w.,  4/5 

Price  $3.00  ee.  net. 

Type  1600  Haydon  Timing  Motor — 110 
V.,  60  cycle,  3.2  w.,  4  r.p.m.,  with 
brake  Price  $4.00  each  net. 

Type  1600  Haydon  Timing  Motor — 110 
V.,  60  cycle,  2.2  w.,  1/240  r.p.m. 

Price  $3.00  each  net. 

Type  1600  Hoydon  Timing  Motor  110 
V.,  60  cycle,  2.3  w.,  1  r.p.m. 

Price  $2.70  each  net. 

Tvpe  1600  Haydon  Timing  Motor,  110 
V.,  60  cycle,  2.2  w.,  1  1/5  r.p.m. 

Price  $2.70  eoch  net. 

Type  1600  Haydon  Timing  Motor  110 
V.,  60  cycle,  3.5  w.,  1  r.p.m.  With 
shift  unit  for  automatic  engaging  and 
disengaging  of  gears. 

Price  $3.30  each  net. 

Type  1600  Haydon  Timing  Motor,  110 
V.,  60  cycle,  2.2  w.,  1/60  r.p.m. 

Price  $3.00  each  net. 

Eastern  Air  Devices  Type  J33  Synchron¬ 
ous  Motor  115  V.,  400  cycle,  3  phase, 
8,000  r.p.m.  Price  $8.50  each  net 

Telechran  5ynchranaus  Mater,  Type  63, 
115  V.,  60  cycle,  2  r.p.m.,  4  w. 

Price  $5.00  eoch  net. 

Oerber-Calman  Control  Motor,  Type 
AYLC  5091,  reversible  24  volts  D.C. 
.7  amps  1  R.P.M.,  Torque  500  in.  lbs. 
Contains  2  adjustable  limit  switches 
with  contacts  for  position  indication. 
Ideal  for  use  os  a  remote  positioner  or 
a  beam  or  television  antenna  rotator, 
will  eperote  on  A.C.  60  cycle. 

Price  $6.50  eoch  net 


5069625,  Delco  Constant  Speed,  27  V., 
120  r.p.m.  Built-in  redtKtion  gears 
and  governor.  Price  $7.50  eoch  net. 

C*28P*1A,  John  Oster  Series  Motor,  27 
V.,  0.7  amps.,  7000  r.p.m.,  1/100 
h.p.  Price  $4.50  each  net. 

Jaeger  Watch  Co.  Type  44-K-2  Con¬ 
tactor  Motor,  Operates  on  3  to  4.5 
volts  D.C.  Mokes  one  contact  per 
second.  Price  $2.00  each  net. 

General  Electric  Type  5BA10AJ52C,  27 
V.  D.C.,  0.65  amps.,  14  oz.  n. 
torque,  145  r.p.m.  Shunt  Wound,  4 
lead  reversible.  Price  $6.50  each  not. 

General  Electric  Type  5BA10AJ37C,  27 
V.D.C.,  0.5  omps.,  8  oz.,  in.  torque, 
250  r.p.m.  Shunt  Wound,  4  leads  re¬ 
versible.  Price  $6.50  each  net. 

General  Electric  Type  5BA10J18D,  27  V. 
0.7  amps.  1 10  R.P.M.  I  oz.  ft.  torque. 

Price  $6.50  ea.  net. 

D.C.  ALNICO  FIELD  MOTORS 

5.  S.  FD6-16,  Diehl,  27  V.,  10,000  r.p.m. 

Price  $6.50  each  net. 

5.  5.  FD6-18,  Diehl,  27  V.,  10,000  r.p.m. 

Price  $6.50  each  net. 

5.  5.  FD6-21,  Diehl,  27  V.,  10,000  r.p.m. 

Price  $6.50  each  net. 

5069466  Delco  27.5  V.  10,000  R.P.M. 

Price  $10.00  ea.  net 

706343  Delco  27.5  V.  10,000  R.P.M. 
Shaft  0.5  in.  long.  Price  $7.50  ea.  net. 

5068571  Delco  27.5  V.  10,000  R.P.M. 
with  blower  assembly. 

Price  $10.00  ee.  net. 

5071895  Delco  27.5  V.  250  R.P.M. 

Price  $10.00  ea.  net. 

5072400  Delco  27.5  V.  10,000  R.P.M. 
Shaft  0.5  in.  long  with  worm  gear. 

Price  $6.75  ea.  net. 


Kollsman  Remote  Indicating  Compass  Set 

Transmitter  port  No.  679-01,  indicotor 
part  No.  680k-03,  26  V.,  400  cycle. 

Price  $12.50  eech  net.  ^ 

GYROS 

Schwein  Free  &  Rate 
Gyro  type  46800. 

Consists  of  two  28 
V.  D.C.  constant 
speed  gyros.  Size 

Price  $15.00  eo.  net. 


Sperry  A5  Directional 
Gyro,  Port  No. 
656029,  115  volts, 
400  cycle,  3  phose. 

Price  $20.00  each  net. 


Sperry  AS  Vertical  Gyro,  Port  No.  1 

644841,  115  V.,  400  cycle,  3  phase.  < 
Price  $20.00  each  net.  * 

Sperry  AS  Amplifier  Rock  Part  No.  J 

644890.  Contains  Weston  Frequency 

Meter.  350  to  450  cycle  and  400 
cycle,  0  to  130  voltmeter. 

Price  $15.00  each  net. 

Sperry  A5  Control  Unit  Port  No. 

644836.  Price  $7.50  each  net. 

Sperry  AS  Azimuth  Follow-Up  Amplifier 
Port  No.  656030.  With  tube. 

Price  $5.50  each  net. 

Sperry  A5  Autopilot  Indicator:  contains 
Pioneer  AY20  Autosyn  26  V.,  400 
cycle.  Price  $9.50  ea.  net. 

Pioneer  Type  12800-1-D  Gyro  Servo 
Unit.  115  V.,  400  cycle,  3  phase. 

Price  $15.00  each  net. 

Norden  Type  M7  Vertical  Gyro.  26  V., 
D.C.  Price  $19.00  eoch  net. 

Allen  Calculoter,  Type  Cl  Bonk  ond 
Turn  Indicator,  Port  No.  21500,  28 
V.  D.C.  Contains  28  V.  D.C.  con¬ 
stant  speed  gyro. 

Price  $10.00  each  net. 

Type  Cl  auto-pilot  formation  stick,  port 
No.  G1080A3.  Price  $15.00  each  net. 

GOVERNMENT  ap¬ 
proved  instrument 
repair  station  No. 
3564. 


SERVO  MOTORS 

CK  1,  Pioneer,  2  phase,  400  cycle. 

Price  $10.00  each  net. 

CK  2  Pioneer,  2  phase,  400  cycle. 

Price  $10.00  eoch  net 

10047*2*A  Pioneer  2  phase,  400  cycle, 
with  40:1  reduction  gear. 

Price  $10.00  each  net 

FPE*25*16  Diehl  Low-lnertio  20  V.,  60 
cycle,  2  phase,  1600  r.p.m.,  85  amps. 

Price  $10.00  each  net. 

CK2,  Pioneer,  2  phase,  400  cycle,  with 
40:1  reduction  gear. 

Price  $11.50  each  net. 

CK5  Pioneer,  2  phase,  400  cycle. 

Price  $20.00  ee.  net. 

MINNEAPOLIS-HONEYWELL  TYPE  8 
Part  No.  G303AY,  115  V.,  400  cycle, 
2  phase,  built-in  gear  reduction,  50 
lbs.  in  torque.  Price  $10.00  each  net. 


GENERAL  ELECTRIC 
D.  C.  SELSYNS 


8TJ9-PAB  Tronsmit- 
ter,  24  V. 

Price  $3.75  each  net. 

8DJ11-PCY  Indicator,  24  V.  Dial 

marked  — 10*  to  -(-65*. 

Price  $4.50  each  not. 

8DJ11-PCY  Indicator,  24  V.  Dial 

Marked  0  to  360*. 

Price  $7.50  each  net. 

AMPLIFIER 

Pioneer  Gyro  Flux  Gate  Amplifier,  Type 

1 2076- 1 -A. 

Price  $17.50  ee.  net,  with  tubee. 
G.  E.  Servo  Amplifier  Type  2CV2A1,  115 
V.  400  cycle.  Price  $10.00  ea.  net. 
Minneapolis  Honoywell  Amplifier  Type 
G403,  115  V.  400  cycle.  Price  $8.00 
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INVERTERS  <; 

Wiaciiar9«r  G>rt.  Inverter  PU/16  type 
MG  750,  Input  24  V.O.C.,  60  amps.  '  > 
Output  115  V,  400  cycle,  1  phase,  I  ► 
6.5  amps.  Price  $60.00  each  Mt.  <  ^ 
Leland  type  10285,  Input  28  V.  D.C.  at  <  | 
60  amps.  Output  115  V.  3  phase  at  '  > 
750  V.A.,  26  V.,  400  cycle,  single 
phose  at  50  V.A.  <; 

Price  $100.00  each  net 
MOM,  Heltser  Cabot.  Input  28  V.  at  44  J  > 
amps.  Output  26  V.  at  250  V.A.,  400  <  J 
cycle  and  115  V.  at  500  V.A.,  400  * , 
cycle.  Price  $40.00  each  aet.  !  | 

149F,  Heltser  Cabot.  Input  28  V.  at  36  I  > 
ampa.<Output  26  V.  at  250  V.A.,  400  '  I 
cycle  ond  115  V.  at  500  V.A.,  400 
cycle.  Price  $40.00  oach  oat.  <  | 

12117,  Pioaeor.  Input  12  V.D.C.  Out- 
put  26  V.,  400  cycle,  6  V.A.  - 1 

Price  $22.50  each  aet.  ,  | 
12117-2  Piofloar.  Input  24  V.D.C. 
Output  26  V.  400  cycle,  6  V.A.  « I 
Price  $20.00  each  net.  J  > 
M116-2-A  Pioneer.  Input  24  volts  D.C., 

5  amps.  Output  1 1 5  volts  400  cycle  < 
single  phose  45  watts.  ' 

Price  $100.00  each  eat.  1 
5D21NJ3A  General  Electric.  Input  24  < 
V.D.C.  Output  115  V.,  400  cycle  at  * 
485  V.A.  Price  $25.00  eoch  net.  ] 

PC  218,  Oollantine.  Input  28  V.D.C.  ot  ! 
90  amps.  Output  115  V.,  400  cycle  < 
at  1.5  K.V.A.  Price  $50.00  each  net.  ; 

ACTUATORS 

White  Rodgers  Electric  Co.  type  6905, 
number  3,  12  V.,  D.C.,  1.3  amps., 

1 V4  RPM,  torque  75"  in  lbs.,  con¬ 
tains  odiustable  limit  switches. 

Price  $10.50  eoch  net 

METERS 

Weston  Frequency  Meter,  Model  637, 
350  to  450  cycles,  1 15  volts. 

Price  $10.00  each  net. 
Weston  Voltmeter.  Model  833,  0  to  130 
volts,  400  cycle.  Price  $4.00  each  net. 
Weston  Voltmeter.  Model  606,  Type 
204  P,  0  to  30  volts  D.  C. 

Price  $4.25  each  eat. 
Weston  Ammeter.  Model  506,  Type 
S-61209,  20-0  100  amps.  D.  C. 

Price  $7.58  each  net  with  est.  shunt. 
Weston  Ammeter.  Type  FI,  Dwg.  No. 

1 16465,  0  to  150  amps.  D.  C. 

Price  $6.00  each  net. 
With  ext.  shunt  $9.00  each  net.  ' 
Wastinghouse  Ammeter.  Type  1090- 
D-120,  120-0-120  amp.  D.  C. 

Price  $4.50  each  net. 
Weston  Model  545.  Type  82PE  Indi¬ 
cator.  Calibrated  0  to  3000  RPM 
2^/i"  size.  Has  built-in  rectifier,  270* 
meter  movement. 

Price  $15.00  each  net. 


Wastinghouse  Ammeter,  type  El,  port 

No.  I  1 62965,  range  0-300  anrtps.  D.C. 

Price  $7.50  each  net. 
Weston  Voltommater,  type  201 -P,  Mod. 
606,  range  0-30  volts  D.C.  and  0-30 
amps,  with  shunt. 

Price  $12.50  each  net. 

RECTIFIER  POWER  SUPPLY 

General  Electric,  Input  230  V.  60  cycle 
3  phase.  Output  130  amps,  at  28  V. 
D.C.  Continuous  duty,  fan  cooled,  has 
adjustable  input  taps.  G.E.  model  No. 
6RC146F.  Size:  Height  46",  width 
28",  depth  17Vi".  Price  $225.00 
each  net.  New 

PIONEER  AUTOSYNS 

AY1,  26  V.,  400  cycle. 

Price  $7.50  eoch  net. 
AY14D,  26  V.,  400  cycle,  new  with 
calibration  curve. 

Price  $15.00  each  eat. 
AY20,  26  V.,  400  cycle. 

Price  $7.50  each  net. 


AY5,  26V.,  400  cycle  Has 
hollow  shaft. 

Price  $7.50  ee.  net. 


AY54D,  26  V.,  400  cycle,  with  pointer 

for  X  81  &  I  82  Indicator. 

Price  $10.50  each  net 

PRECISION  AUTOSYNS 

AY1310,  new  with  calibration  curve. 

Price  $35.00  each  net. 
AY201-2-A.  Price  $35.00  each  net. 

PIONEER  AUTOSYN 
POSITION  INDICATORS 

Type  5907-17.  Dial  groduoted  0  to  360*, 
26  V.,  400  cycle. 

Price  $20.00  each  net. 
Type  6007-39,  Duel,  Dial  graduated  0 
to  360*,  26  V.,  400  cycle. 

Price  $30.00  each  net. 

PIONEER  TORQUE  UNIT 

Type  12606-1 -A.  Price  $40.00  each  net. 

MAGNETIC  AMPLIFIER 
ASSEMBLY 

Pionaor  Magnetic  Amplifier  Assembly 

^turable  Reoctor  type  output  trons- 
former.  Designed  to  supply  one  phase 
of  400  cycle  servo  motor. 

Price  $12.50  each  net. 

PIONEER  TORQUE  UNIT 
AMPLIFIER 

»  Type  12073-1 -A,  5  tube  amplifier,  Mog- 
*  nesyn  input,  115  V.,  400  cycle. 

E  Price  $17.50  each  net  with  tubes. 


BLOWER  ASSEMBLY 
MX-215/APG 

John  Otter,  28  V.D.C.,  7000  r.p.m 
1/100  h.p.  Price  $5.00  each  eel. 
Wastinghouse  Type  FL  Blower,  115  V., 
400  cycle,  6700  r.p.m..  Airflow  17 
C  F.M.  Price  $5.00  each  net. 

RATE  GENERATORS 


FI 6,  Electric  Indicator  Co.,  two-phoee 
22  V.  per  phase  at  1 800  r.p.m. 

Price  $12.00  each  net 
J36A,  Eastern  Air  Devices,  .02  V.  pat 
r.p.m.  Price  $9.00  each  net. 

8-68,  Electric  Indicator  Co.,  Rotation 
Indicator,  110  V.,  60  cycle,  1  phase 
Price  $14.00  each  eet. 
PM-1-M  Electric  ledicetor  Ce.  Some  ot 
type  835.  2  V.  per  100  R.P.M.  Max 
speed  5,000  R.P.M.  Con  be  used  os 
D.C.  motor,  1/77  H  P.  115  V.  D  C. 

Price  $14.00  ee.  net. 

SINE-COSINE  GENERATORS 

(Resohrars) 

FPE  43-1,  Diehl,  115  V.,  400  cycle. 

Price  $20.00  each  net. 

SYNCHROS 

IF  Special  Repeater, 

115  V.,  cycle. 

Will  operate  on  60 
cycle  reduced 

voltoge.  — 

Price  $15.00  each  net. 
2J1F3  Salsyn  Generator  115  volts,  400 
cycle.  Price  $5.50  eoch  net. 

2J1G1  Control  Tronsformor,  57.5/57.5 
V.,  400  cycle.  Price  $1.90  each  net 
2J1H1  Selsyn  Differential  Generator 
57.5/57.5  V.,  400  cycle. 

Price  $3.25  each  net 
W.  E.  KS-59S0-1.2,  Size  5  Generator 
115  V.,  400  cycle. 

Price  $10.00  each  not. 
1 G  Generator  115  V.,  60  cycle. 

Price  $40.80  each  net 
SG  Generator  1 1 5  volts,  60  cycle. 

Price  $50.00  each  net 
2J1F1  Salsyn  Generator,  115  V.,  40C 
cycle.  Price  $3.58  eoch  net 

5SDG  Differential  Generator  90/90  V., 
400  cycle.  Price  $1 5.08  eoch  net. 

1CT  Control  Transformer,  90/55  volts, 
60  cycle.  Price  $40.00  each  net. 

POSITION  TRANSMITTER 

Pioneer  Type  4550-2-A  Position  Trons 
miner,  26  volts  400  cycle,  gear  ratic 
2:1.  Price  $15.00  each  net. 


BAYVIEW  AVE.,  GREAT  NECK,  N.  Y 
Telephone  GRest  Neck  4*1147 
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KING  of  the  WIRE  WOUND 
POTENTIOMETERS 

Immediate  Delivery — Perfect  Boxed  Material 
Leading  Manufacturer — Excellent  Selection 
Your  Satisfaction  Positively  Guaranteed 


WIREWOUND  POTENTIOMETERS 


Booh 

log 

S  ts 


Cat. 

No. 

O-H 


D— MS 
0»H 
O— H 


1  3  U  D— 245 
1/S$D  I 

7/8FS  l>-'345 

7  U  0~J 
1,  ftSD  D— 245 


Stock 

No. 

•A-l 

3A-2 

8A-3 

SA-4 

3A*5 


3A-1S 

SA>I4 

3A>17 


3A-24 

8A-21 

3A-24 


LItt 

Ou«o.  Priro 
623  SS.24 

1334  5.24 


PRECISION  POTENTIOMETERS 


4.18 

5.85 

4.18 

4.18 

4.18 

4.54 


LItt 

Prico 

54  44 
4.44 

8.54 

17.54 
15.44 
15.44 

4  44 

8.54 

8.54 

32.54 


Buth 

log 

3/8 


1/8SD  CTS 


3  8SD  CTS 


7/14SD  CTS 


7/14  3/8SD 

38  1  3SD 

3  8  1  IS  14 


1  28D 
33  4 
1  3^14 
3/88D 


Body  Stock 

DIt.  No. 

14'U  P-48 

1  5/14  P-44 

118  P-1 

114  4A-57 


1  4  14 
1  4  14 
1  1/14 


1  14 
I  I '4 
1  4/|4 
15  8 
1  4  14 
1  4  14 
1  1  4 


1  4  14 


1  5  14 
1  1/4 
1  8/8 
1  4  14 
1  4  14 
1  4/14 
1  414 
1  15  14 
1  5/8 


53.35 

1.75 

1.75 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

la 

3.35 

3.44 

3.35 

3.35 

3.35 

3.35 

1.75 

3.35 

3.35 

3.35 

3.35 

3.35 

3-35 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

1.78 

1.75 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 

3.35 


WIRE  WOUND  POTENTIOMETER-^ 
DISCOUNT  SCHEDULE 


1  to  49..i0%  oinift  prko 
50  to  199.  .90  A  10%  off  list 
200  ond  up.  .90  A  fO  «  10%  o##  list 


Difforoni  Homs  moy  MOT  bo  mhtod 
foe  dlscowfit.  Qwontlty  dlscowot  ml- 
lowod  only  to  quontlty  sbowfi. 
MiDA  mombort  wrHo, 


COMPOSITION  POTENTIOMETERS! 


35-444K 

544K 

IMcg. 

IMeg. 

3Mtg. 

2Mcg. 

3Meg. 

14Meg. 


Ttpor 

Llo. 

Llo. 

Llo. 

Llo. 

Llo. 

Llo. 

Llo. 

Llo. 

Llo. 

Llo. 

Llo. 

Llo. 

Llo. 

Llo. 

Llo. 

Llo. 

Llo. 

Top. 


Shaft 
8'8 
%  83 


Typa 


8/8 
8  8 
8/8 


Stock  No. 
P-84 
P-43 


P-88 

P-84 

P-44 


P-44 

P-48 

4A-44 


P-48 

P-44 

P-44 


Write  for  our  Uniqne  Fleers.  Complete  Stoekt  of  AN  Connector*,  Tnrret  Sockets, 
Turret  Logs,  Mounting  Boards,  Tnbe  Sockets,  Class  to  Metal  Seals,  Standniff 
Insulators,  Etc. 

Widely  Known  for  Fair  Dealing  and  Good  Service. 

HAROLD  H.  POWELL 


632  Arch  Street 


Philadelphia  6,  Pa. 

punspflij 
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iMert 


SiMlI  ft  Pric 

JIM  JUi  JIM  JIM  JUl 

l.M  l.M  l.M  t.tJ  1.74 

I.M  l.M  1.47  l.M  t.4S 

1.42  .47  1.77  l.M  1.44 

l.Ji  .41  1.42  1  74  1.J4 

1.74  1.24  2.24  2.14  1.77 

1.44  1.17  1.44  2.12  1.77 

1.42  1.24  2.M  2.21  l.M 


4S-IS 

4S-IP 

148.24 

I4S.2P 

14SL.JS 

14SL.jp 

lfSL.4S 

14SL.4P 

I2S.JA 

12S.jp 

125.45 
12S.4P 

12.45 
I2.4P 
I4S.IS 
144. IP 
US.JS 
14S.2P 
I4.JS 
14.JP 
148-43 
I4S.4P 

143.53 
I43.4P 
143.43 
M8.4P 
148.73 
14S.7P 
143-43 
I4S-4P 
143-13 
143-IP 
14.28 
I4.2P 
I4S.J3 
I4S.jp 
143.43 
148  .4P 

148.53 
I4S.5P 
143  43 
148  .4P 
14.78 
I4.7P 

143.43 
I4S.4P 

14.43 
14.4P 
14.143 
14.14P 
14.113 
14.IIP 
14.123 
14.I2P 
14.13 
14.IP 
14-23 
14-2P 
14.J3 
14.JP 
14-43 
14.4P 

14.53 
14.5P 


24-113 

2#-llP 

24-123 

24-I2P 

24-143 

24- UP 

24-153 

24-15P 

24-143 

24.I4P 

24-173 

24-17P 

24-143 

24-I4P 

24-143 

24-I4P 

24-248 

24-24P 

24-213 

24-2IP 

34-228 

34.22P 

34.2J3 

24.2JP 

24.248 

24.24P 

24-243 

34-24P 

24-273 

24.27P 

24*343 

34.24P 

24.348 

34.24P 

22-13 

22-IP 

32-23 

32-2P 

32-J8 

22-JP 

32-43 

32-4P 

32- 58 
22-5P 

33- 48 
32-4P 
32-73 
32-7P 
32-43 
22-4P 
22-43 
32-4P 

22- 148 
32-14P 

23- 113 

22- IIP 
32*123 
32-12P 

23- IJS 
32- UP 
22-143 

32- UP 

33- 158 
22-15P 
32-143 

32- I4P 

33- 178 
32-I7P 
22-143 
22-ltP 
22-143 

32- I4P 

24- 348 

33- 34P 
32-318 

32- 2IP 

33- 328 
33-22P 
32-3J8 
32-2JP 
22-248 
22-24P 

22- 358 

32- 2SP 

33- 248 

32- 34P 

23- 278 
22-27P 

33- 248 
33-24P 
23*248 


24-148 
24-I4P 
24-118 
24-IIP 
24-128 
24-I2P 
34-148 
24- UP 
24-153 
24-I5P 
24-148 
24-I4P 
24-178 
24-I7P 
24-148 
24-lvP 
24-348 
24-24P 
24-JlS 
24-21P 
24-348 
24-24P 
34-23 
24-2P 
34-J3 
24-JP 
24*43 

24- 4P 
34-53 
34-5P 

25- 43 

24- 4P 

25- 73 
24-7P 
24-43 
24-4P 
34.48 
24-4P 
24.144 
24-I4P 
24-118 
24-IIP 
34-128 
24-I2P 
24-158 
34-I5P 
24-143 
24-I4P 
24-174 
24-I7P 
24-143 
24- IMP 
24-148 
24-I4P 
24-243 
24-34P 
24-228 
24-32P 
42-18 
42-IP 
42-48 

52- 4r 

42- 78 
J2-7P 

53- 43 
J2-4P 

43- 4S 

42- 4P 
J2-I4S 
J2-t4P 

43- 148 
J2-I4P 
J2-24S 

43- 24P 

54- 13 
J4-IP 
J4-78 
J4-7P 
U-43 
J4-4P 
J4-I48 
14-I4P 

44- 113 
J4-I1P 
J4-I5S 
44-15P 
J%.*4S 
54-I4P 
44*13 
M-IP 
44-13 
44-IP 


14-4P 

14-48 

I4-4P 

14-148 

14-I4P 

14-113 

14-llP 

14-123 

I4-I2P 

14-IJ3 

14- UP 

14-148 

14-UP 

14-143 

14-I4P 

14-248 

14-24P 

14-223 

14-22P 

14-248 

14-24P 

14-J48 

14-J4P 

14-JIS 

14-JIP 

34-18 

24-lP 

24-28 

24-2P 

24-JS 

34-JP 

24-48 

24-4P 

24-53 

24-5P 

24-43 

24-4P 

24-78 

24-7P 

24-48 

34-4P 

24-43 

24.4P 


ELECTRONICS  — Vonuenr.  1951 


SEARCHLIGHT  SECTION 


AN  CONNECTORS 


FAST  SERVICE  -  LOW  COST 


UNIVERSAL  JOINT 

316  '  hoV  «  3  ft  '  O  0 
*  I  1/ ft'  long 

Steel  or  Aluminum 


R E  LI AN^E|i^:ERe^^lN;G  ca 


COAXIAL  CABLE  CONNECTORS 


UO-«6'TJ 
UO-87/U 
UO<10S/U 
UO-104  'V 

uo-ier/u 

UO-171/U 
UO-l7»'U 
U0176/U 
UO-IOT/U 
UO-906'n 
UC-266/U 
UO-2ft4  U 
UO-2S1/U 


PULSE  TRANSFORMERS 

X  124  T2.  UTAH,  marked  9261.  9340.  — 


500  VOLT 

CERAMIC  CONDENSERS 
MMP  MMP  MMP  MMF 
2  18  M  ISO 

S.44  22  62  IM 

4.7  27  68  200 

8  30  82  220 

12  33  91  270 

15  40  100  300 

16  47  140  1000 

fS.M  per  handred 


CERAMICONS 

2  MMF  30  MMF 
5.6  35 

10  39 

12  45 

15  62 


G.E. 

SPECIAL 

$2.50 


I  Ratio  1:1:1;  hTperdl  core . . 

L  OI6I3I0.  60  Kc  to  4  He.  1%'  dla.  z  IV  high. 

=sstf^  120  to  2350  ohms . 

3S2*7I79  -Spec.  10.  Ill  (^cato  Traaa.  equltalod 

to  9262  (above) . 

prtc  mo  «. 

\l  w-®-  w«p-  lOKC  to  I’iic.’!!!!!!! 

•??  5®®  KVA  O.K.  *2731.  28.000  Volt  peak  oat^t: 

^  -I*  Blflart  OM  mlcroeeooDd  pulae  width . ] 


JONES  BARRIER  STRIPS 

Tppe  Price  Type  Price  1>pe  1 

2-lMY  HI®  ^141KW  .39  ^142 

3>140HW  .19  5-141Y  .39  3>142Y 

9- 140  .17  7-141  .29  5-142 

6-140  .29  7-141HW  .41  5-142HW 

0>140HW  .49  9-141KW  .47  10-142HW 

10- 140HW  .44  9-141|IW  .52  11-142Y 

2- 141  .19  9-t41Y  .52  2-150 

3- 141M.W  .19  10-141Y  .58  2-150KW.. 

9-141W  .19  13-141HW  .74  3-150 

4- 141W  .25  17-141Y  .99  4-150 

4- 141HW  .29 

5- 141 _ .22 _ 


2J1G1  SELSYNS 

BRAND  NEW 
4W  CyN. 


7>  PRfCiSION  CONTROLS 

3A.  6  WATT  4  WATT 

44  20,0000  .MuUr  3I4A  Et.TO 
»  ,0.000  D«iur  280  1.70  WOO  C<atnl.b  48-1 

8.000  Mutw  3I4A  1.70  2000  OR  SOI 

—  5.000  Muter  214A  2.80  JO  D«  inr  202 

2,000  *W  1.70  ,2  (5g  30, 

IM  10,0000  De  iur  271T  $100 1 

iIm  10,000  Muter  471A  200  TJ  GR  301 

t.2S  6,000  Drjur  271T  200 


METERS 

Brond  Ntw  Cuoronttdd 

0-1  AMllF.  2H* . 

0-300  VD!c^  2H* . 

0-80  Amp.  D.C  2'^* . 

0-7  5  V.  A  C.  . 


27.'.'.'.'.',',  i.—  15'' .  3.99 

3  .  3.99  20  .  3.99 

SAG  Fuae.  (UtUefuM  or  Bum)... 254 


VERNIER  DRUM  (From  BC-221) 


9-50  In  180*.  Black  with  eUrer  maria. 


4A6  FUSES 

AMP  Per  199  AMP  Per  199  AMP  Pi 

1/10  .  34.99  2 .  12.99  }® . 

1/4 .  3.59  a .  2.99  iS . 

1/2  .  3.59  3.2 .  2.99  U'.'.V.'.'.'. 

1 .  2.99  5  .  2.99  30 . 

Fttie  Helper— fnr  4AO  Fuae.  (Uttlefuae  or  Rum). 


VERNIER  DIAL  (From  BC-221) 

2  H'  Dta.  0-100  lo  360*.  Black  with  fUTor  marln. 
Hai  thumblock  . 914 

BLOWER  ft  MOTOR 

Blew*  *1'/,,  meter  27</a  V.D.C..  l/lOO  H.P..  8.500 
R.P.M.  Ceatineoet  4uty.  Hat  moeatiat  braekete.  Nav) 
lateaeted  . . $3.5(1 


SELENIUM  RECTIFIERS 

Full  Wave— 200  ma..  115  V . 

Half  Wave— 100  ma..  115  V . 


TIME  DELAY  RELAY 

Raytheon  CPX  24166  KS  10193-60  Sec. 
•  115  V.,  60  Cycle  •  AdJ.  50-70  Seoooda  • 
2V4  eecEmd  recycling  time— spring  return  • 
Micro-switch  contact.  lOA  •  Holda  ON  as 
long  an  power  U  applied  •  Fully  cased  • 
ONLY . $9.50 


WroppBd— BALL  BEARINGS— N«w 

Mft  ID  OD  WIdtIi  Price 

Feffiir33IC9  3/16*  1/2*  5  32*  $9.25 

MRC  .295R  63^64*  2  3'64*  19  tt*  1.19 

N.D  9292C13M  1^2*  18  8*  1 '8*  1.99 

FefBlr7399W  1  37/64*  3  9/16*  6  16*  2.9# 

SKP494439  6*  8*  1*  5.99 

TIMKBN  4  5/16*  6  1/4*  29/82*  4.2$ 


GEAR  ASSORTMENT 

100  small  assorted  tears.  Mest  are  stalnleu  steel  er 
brass.  Experimenters  dream! . Only  $6.50 


DIFFERENTIAL 

IIS  V.,  60  Cyc. 

2tC7t249 
3V  ®lA-  X  $v  loaf 

$0-$5  oo 


Mountlat  Brackett  —  (Bakellte)  for  selsyna.  ai^ 
diirE^rmtlale  shown  above . .....354  pair 


NEEDLE  BEARINGS 

e  5/8*  1$/16* 

ride  310*  11/32* 


ALLEN  SET  SCREWS 

9-32  I  1/8  I 


I'Med  between  two  tC7824f*e  at  dampener.  Can 
be  converted  to  3600  RPM  Motor  In  10  mtnntea. 
CMtverslon  sheet  supplied.  (Converted) . $3.50 


Get  On  Our  Mailing  List! 


All  orders  f.e.b.  PHILA.  PA. 


HAYDON  TIMING  MOTOR 

R.P.M. .  115  V..  60  Cycle . $1.79 


DELAY  NETWORK— ALL  1400n 

T  113 — Approx.  1.2  micro  tec.  delay 

T  114 — Approx.  2.2  micro,  tec.  delay . 

T  115 — Similar  to  T  114  with  tap  biought  out . 


Arch  St.  Cor.  Croskey  Phila.  3,  Pa.  Telephone  RItienhouse  6-4927 


CHOKES 


Jamiarr.  T957  — ELECTRONICS 


RADIO  HAM  SHACK  Inc 


ll89  GREENWICH  STREET  .  NEW  YORK,  N.  Y 


SEARCHLIGHT  SECTION 


&0  Bnfd  5  KV  fMuuB  coodKoser . i 

Ubniuirs  &iur  t>pr . 

Botarr  inritrh  Mynlfx.  2  deck  S?3T . 

1  Bfd  50<Mhr  oil  condrDMT . 

2  nfd  34HN)i  oil  rondmarr . 

3  fflfd  4000v  oil  ntxkntn . 

24  iifd  1500V  DC  riKV  flash.  KtCfUfOi  for  speed 


lUUO  KG  errstal  BT  cut . 

S'  scope  shield . 

2  spe^  (Hal  dr»e  for  sfa^  ratios  5:1  1  ti 
ATC  100  Biard  air  Uiiaaer  MTfvdrlvrr  •ihaft. . 

Hlcma  Hew.  Belay  MOOO  oHulh . 

Ceoualab  H50  8  50MUP  5KV  BITTON  CON'D. 
500  aaU  12.5  ohm  power  rheostat . 


!!  BRAND  NEW!  STANDARD  BRANDS!  NO  SECONDS!  COMPARE!  TUBES!! 


OSMtOT 

ASR70T 

assT 

«STT 

ASl’TOTY 


OAt 

OA4G 

sa 


SS4 

AAS 

AA4LA 

AAA 

OAT 

AAS 

AABT 

AAC.MTT 

AAC7 

AA070 

AACAG 

AAFAO 

AACS 

AAGT 

AAHA 

6AJS 

AAKS 

AAKA 

AAt..^ 


I  A3 
1A4P 

IA5GT 


AVAGT 

AW4 

AW70 

AX4 

AXMrr 

AYAG 

ATTO 

AZTO 

AZYSO 

7A4/XXL 


iB%'aS8 

1B70T 

IC.VIT 

ice 

icto 

tD.%GP 

tD7G 

lEAGT 

1K7G 


AAKS 

AATA 

AAl*A 

AAVA 

AB4G 

ABAC 

Ab7 

ABAC 

ABAA 

ABKA 

ABPA 

ABGAO 


7AA 

7At 

7AS 

7A07 

7B4 

7B5 

7BA 

7B7 

7C4 


IG4<'.T 

IGOC.T 

1H4G 

i1!.%<;t 

IHAOT 


rtPA 

APAGT 

AP7 

APAG 

AG  AO 

AHA 

AKAOT 


tY4 

724 

ISA 

I3AA 

iaA7 

laABGT 

i2AH70T 

iaAt.5 

I  SATA 

laATT 

laAt^e 

laAirr 

laAVA 

laBAA 

i3B(;a 

ia<  A 

laPMST 
laHA 
laJAOT 
I  iaJ7GT 
iaK7GT 
laica 
1247 
iaHA7GT 

laecT 

I3SP5 

i2«r» 

ia»OT 

laSBT 


AJ-VOT 
AJA 
AJ7 
AJ7GT 
AKr.GT 
AKAOT 
AK7 
AKA 
A1.^0 
AtA 
A(.AG 
AI.AOA 
A1.7 
AL76 
AN7 
A<J7 
AR7 
A87G 
A8AOT 
A5A7 
A.^CT 
A8I*70T 
ASPS 
AAPAOT 
I  ASP7 
I  A8G7 
I  ASH7 
AAJ7 
AAK7 
I  AAL70T 


txa 

3X3A 


;iQSOT 


%R40Y 


AX40 

:.Y3CT 

5Y4C 

523 


a4!o  Amp*. 

3A.0  Amp*. 


40KS  .  .  . 
4(>J4  .... 
o-iaoY  AC 


CENTEB  TAPPED  BECTIFIEBS 
SiB«le  PhM  Fell  W«ve  Brieve 


lOKS 

IOK7 

KUA 

14»K10 

Lot  «•  Ate 


ELECTRONICS  — Jomiorr,  195! 


SEARCHLIGHT  SECTION 


} 


BROWN  TELEPLOTTER 
RECEIVER 


Modal  791X1 R 

11$  volt  M  cyclH 

CoatAla*  a  paa 
drlT«B  by  two 
balaaelac  motors 
whleb  wfitoo  oa 
roar  of  a  traBala> 
ooat  akart.  Wwm 
arm  poolUoa  la  ta 
torms  of  two  eo- 
ordlaatOB  aap- 
pllod  balaaelac 
motoro  thm  two 
ampllflora  Oiiv* 
laally  latoadod 
for  rooordlay  plottod  or  writtoa  data  from 
eoatral  ptottlaa  board.  Wiitoa  at  ooo 
half  acalo  oa  II  la.  chart.  Dlaerlmlaator 
lapot  olreolt  doaldaod  to  OMrato  aalt  aa 
faactloa  of  two  Tarylaar  R.F.  froqooaeloa 
▼arylac  about  moaa  of  approx.  410  KC. 
Further  data  oa  roQuoat.  (Shlpplac  woldht 
4tl  Iba.) 

Priea  $375.00 


400  Cycia  Ganarotor 

G.  E.  5ASBSUJS.  400  ey- 
clea  oat  at  111  volta  T.f 
amps.  Ideal  for  lab.  €*  1#. 
X  I”  dlam.  8000  rpm.  Stock 
#SA<29S.  Prioo  STaJ#  aai 


A-5  Autepilol 
Indicator 

■ 

Autosyn  Type  Pilot  la* 
dicator  for  A*8  Auto* 
pilot.  88  V.  400  eyolsa 

IF 

Stock  #SA-S8I.  Pfieo 
618Ae  each. 

l*ttF  Compaaa  ladlcator. 
0>1I0*>S  la.  dial.  81  ▼.  400  ey. 
1-18  ▼.  00  cy.  Ideal  poaltloa 
ladlcator.  Stock  #SA-S84. 

Pric*  $d.50  Mch 


SWEEP  GENERATOR  CAPACITOR 

•  Hl-apeed  bearlava  Split 
atator.  Stlver-ptatod  ooaxtal 
type.  1-10  mmf. 

Stock  #SA-107  Price  St*7S  aaeh 


ALSO  IN  STOCK 

0-1  ACTOnUIT  COMTOmEHTB 

A-S  ADTOPILOT  OTROS  _ 

OKNKRAl.  RLBC^IC  D-O  SKUTRS 
AO  Md  DC  RATK  OKimATOM 

400  CYCLE  AC  BLOWERS 

E.  A.  D.  J-lil— 111  ▼.  400  cy.  88  c.f.m. 
Weattaabaaea  Type  FL— 111  r.  4M  cy.  17 

c.f.m. 

DC  MOTORS 

Haydaa-aaea.  H  rpm.  80  v.  d-c.  100  aea. 
Dalaa  0060016—180  rpm.  Oov.  coat.  87  T. 
Oaaorml  Blectrte  SBAiOldJaa— H  hp.  87  ▼. 

field.  Arm.  T.  80.  Ampltdyae  eoatrolled. 
lMca-A-7166— 1/80  hp.  8800  rpm.  Got. 

ES-aaat-LOt— 1/lM  hp.  4  lead 

shuat. 

NaHaaal  Iflaaral— 00800.  1  hp.  lat.  duty. 
Faa  cooled. 

Dlakl  FPE  6t-6  8800  rpBi.  Oov.  coat. 
1/80  hp. 

O.  E.  6BAMMJ4aa— 84  t.  7100  rpm.  Coat, 
duty. 

Alreeiarch — Actuator^8l800-84.  S'  travel. 
Barber  Cotmaa  -  Actuator — TLe-S088-8. 

800  la/lb.  185  deyreee  la  41  aeooada 
Alraearcb— Actuator  (Mauual  Flap)  tSOSO. 
Alrecarch— Actuator  -(AuteaiaHc  Flap) 
81040. 

Holtser  Cabot— Ul>-tttS—H  hp.  87  v. 
8800  rpm. 

Amui  lajUtudo  Motor  —  8418-80  (Step 

motor) 

EUaeo  B-S4— 1/181  bp.  8100  rpm.  87  v.  f. 

80  V.  armature.  (Thyratroa  coatrol) 
John  Oater  A-81E»18fc-^pllt  field  aerlea 
reversible.  28  v.  0.4  ampa  8  watts  output. 
Ooaeral  EloctHe  6P8MHC18  —  SpUt  field 
series  rev.  80  v.  1.4  A.  1100  rpm. 

AC  SERVO  MOTORS 

KoUHaa^>776-Sl— 400  ey.  8  S  drap  cup 


Piossar  Servo  Motor 

Type  10047-8A.  8  4  400  eyals 
low  laertla.  88  v  fixed  phase. 
45  V.  max.  variable  phase. 
Stock  #SA-80.  Ptieo  SltAO 


^^C/IATO  ^cL  4 


O.E.  SASlSlHn 
(PB-llfi)  iBPUt 
88  VDC  at  106 
amps.  Output  til 

V.  4M  ey.  1  d  at 
1100  VA.  PF  0.8 

W. B.  Spec.  ES- 
I801L1.  Stock 

#SA.I88.  Frias 
StSAO  so. 


FB-tlSBluvuaicaa 

Russel  Elsstrle 
aad  Lalaad.  lapot 
18  YDC  at  88 
amp.  Ootpot  118 
V.  400  cyclsa  at 
1100  VA  PF  0.0. 
Stock  #6A-11IA 
PHaa  SMJ#  aoab. 


Ploassr  If  160-4-B 

lapot  SI  VDC  at 
14  ampa  Output 
ISO  V.  400  cy. 
Slnyle  Phase  at 
1.15  ampa  (140 
VA.)  VoUaes  aad 
frequency  rsau* 
Uted.  Mads  1840. 
Stock  ttSA-tOA 
Pries  $86A6socb. 


cat. 

Ploaosr  CK*S— 8  O  400  ey.  1.01  la/oa 
stall. 

Ploussr  CK-17— 8  d  400  ey. 
lOausapalU  HoaoywMl  O866AT10A4. 

Built  la  esar  rsductloa.  Sd  400  cy. 

AUTOSYNS  (Pioiieer) 

B-tA— DmI  OU  Prassura  ladlcator  (0007- 
4F-7A) 

B-6A— OU  Prsosuro  Trauma Htor.  (4110- 
IBS) 

Ploaosr  Types— AT-1.  AT-14.  AT-8A  8880. 


Subfroctioeel  Horoepewer  AC  Meters 

Test  ora  Air  Devices  J-7fB— 118  v.  466  ay. 

1/10  hp.  Coat.  duty.  4700  rpm. 

E.  A.  D.  3-46B— 111  V.  400  cy.  1/810  hp. 

E.  A.  D.  d-66— 111  V.  8d  400  ey.  lat.  duty. 
Diohl  FBF-fAl— 111  V.  400  ey.  1/106  hp. 
SvachroB  666  110  v.  OOey.  1  rpm. 

rfaydse  tests— HI  v.  00  cy.  1  rpm. 

MAGNESYNS 

Ptoaocr  Typo  Cl#-8.  0  power. 

PIsassr  leee-lE-Bl  iB&etor.  AM-67Sfi-8. 


MAGNETIC  AMPLIFIER  ASSEMBLY 


FORD  INST  SERVO  MOTOR 


HI  volt  10  eyclo  two  phaao 
low  laortla  motor.  II  watts 
output.  BuOrd.  807887. 
Stock  #SA-Stl.  Fries 

SiSAesaob. 


produc  t  $  CO  . 
Godwin  Ave.  Paterson,  N.  J. 


FULLY 

GUARANTEED 


IMMEDIATE 

DELIVERY 


LOW 

PRICES 


282 


Jonuarr,  1951  —  ELECTRONICS 


RAYTHION  VOLTAGE  REGULATOR 


(1)  PfKfmte  <1)  Aii^ 

;  (S)  0«cille«r«plik  (4)  Ot«ltlo»c»»lc 

I  OcatfiiHl  for  OM  with  recolflngjqnlgwuat  ANA 
7.  lJ^ABR-5.  AN/APR-4.  S^-Ufv  tty  r« 
with  L  r.  of  4MkCL  S.lBM.  or  Mm. 


:  SUMMARY  OF  CHARACTERISTICS: 

I  SENSITIVITY:  **A**  ehttoel.  400  mlcrofolM  or  H 


SEARCHLIGHT  SECTION 


ELECTRONICS  — ioiMMfy,  1951 


MICROWAVE  RECEIVERS 


AN/AFR-l  RreelToro  and  taalac  oalta  TN-1| 
(31  to  SI  MC)  TN-t  (7S-S0S  McT  TN-S  (3H< 
1000  MC) 

AN/APR-4  Rocolrora  and  taalaf  ualta  TN 


AN/APR-4  Rocolrora  and  taalBS  ualta  TN* 
IS  (SS-SI  IIC)  TN-17  (7S-tSa  MC>  TN-ll 
(ISO-ISOOMO) 

AN/APR-SA  RocalTora.  ISO#  ta  StSS  MC 

Raaffo. 


U.  S.  NAVY 

SOUND  POWCRED  RATTLE 
PHONES 


tloa  Stadool  ttd  ebaol  alcroahona  Brttd  arw  In* 

dMdlaf  M  ft.  or  ruMw  eororod  eaMo . tl7.M 

AalMaatlo  Cloa  Co.  No.  OU4SAO.  Stellar  to 
abovo  bat  Ineludlna  ntoat  aicrttbooo  ta  iddltloci 
to  cSeoi  teeroaboao.  Braad  aow  wUb  M  ft  rubber 

oovorod  caMo  . SI3.M 

U.  A  laotniMMt  Ca  Narr  Tm  M.  Dr.  No.  A*3S0 
ALT.  1.  OoaiUMo  wltb  OS'  cablo  and  aary  Muf. 
Brand  now  . . 


6.  E.  SERVO  AMPLIFIER 

Typo  SCYlCl  Aircraft  AmpUdyao  oontrol  uttUArr. 
118  ralto— 40a  cyeloa.  Dual  ehaanol.  Bmployo  S- 
aS.NTar  aad  4-SVSQT  tubca.  SuppUod  teo  tubrt 
Now . t22.M 


400  CYCLE  TRANSFORMERS 


S4.Si 

FILAMENT.  400/3400  ey.  Input;  0/7S/M/SS/105/ 
11S/138Y.  Output:  5ySA/5V3A/5T3A/6V3A/SVeA/ 

SV4A/S.3TSA/AS5A.  Nov  . M.N 

THVRATRON  POWER.  400/1400  «y.  Raytboon 
ITX  MTS.  400/1400  n.  Prl:  118.  8oe:  M-O-MV  at 
O.&A.  4.ST  al  l.tA.  fm  r.a.a  17M.  Now.. ..$2.71 
PLATE  WECO  K8SM4.  40S/S00  a.  Prl:  HIT.  Boo: 
1SM-013M  at  .OSTA  (3700  V  T^).  Floeotlt  Rhldwl 

Wt  3.3  Iba  Now  . |2.M 

SCOPE  PL.  A  FIL.  WECO  0884.  400/3400  ey.  Pri: 
118.  MY.  Wdf.  11:I8T  al  .OOtA.  PU.  Wdai.  4.4y4A/ 
15Y1.7SA/4.4V.0A.  KlooMat  abided.  WtT  1.4  Iba. 


FILAMENT.  400/3400  em.  WECO  K8i88S.  Pri;  114Y. 
doe:  l).3Vl.38A/4.t6V1.8A  Pottat  ahkiad.  Wt.4.8 

Iba.  Nov  . II.M 

PLATE  A  FlU  400/3400  cy.  Pri:  O/SO/llST.  Bae 
«l*lS0iYDC  at  1.8MA.  Bae  #t«400TDC  at  1303tA. 
PU.  Booa:  4.4V4.SA/i.UVO.tA.  (laa.  ISOOTl/SVlA/ 

8VtA . IAN 

RETARD.  404  cy.  WECO  K8SSM.  4  Haary  ISOMA 
SI.7S 

60  CYCLE  TRANSFORMERS 

MKVA  STEPDOWN.  Btaadard  Traaa  Carp,  traaa 
typa  MD.  Prl:  SSOYlllA.  Baa:  117T437A  Navy 
typa.  AMblant  leaip.  M  Dog.  C . II3S.40 


Bae:  4.3YS1A/4.SV1.4A/4.3VI 

17NV  . 

PIMA  nordarwa  ST448SS.  1|40  TA.  Pri:  106- 
IMT.  44  ey.  I  PH.  Bee:  StOOY.  Oaatir  tapM. 

7. SKY  laaulatloa.  Brand  aow . S4AN 

Hlfh  Baaetanoo  TraaA  O.  E.  typo  T-380SA.— dS  cy.. 
Ta4ta«i  11334- 138.  Indariapeo  H.T.  Winding  138 

Httritt  Output  Paak  Yottaga  ttIKT.  Cal. 

•31333801.  Now . ti3.M 

PULSE  TRANSFORMERS 

PULSE.  WECO  K8'38gS.  BappUaa  voltaga  paaM  of 
38O0V  froa  307  tuba.  Taatod  at  3303  Palaaa/aae  aad 
•003Y  paak.  Wdg.  I-S^IS  ohaa  Wdg.  l-ta7S  ohaa. 

L  of  WdTl-la  .373-.0g3H  al  130  «ya . I3.~' 

PULSE.  WECO  K8141310.  60  KC.  to  4MC.  H 
Ola.  a  IV  Ugb.  130  to  3353  ohaa.  Now . ^ 


MODEL  AN/AFA-IO 
PANORAMIC  ADAPTER 


PARAROLOIDS 

m-  MigiitdB»  dlika  lt%‘  41...  r  4MfL  Mcmt- 

Imt  tnctou  for  .Irruka  ud  ulawtk  ownl  m 
mr.  IH*  I  IH'  omUw  I.  MMt  tm  41- 

Ml.  Brud  utm  Mr  MV .  *>.71 


SWEEP  GENERATOR  CAPACITOR 

Hlgb  ttoad  ban  baartaa  BpUt  aiaior  alter  Matad 
type  8/13  aafd.  Braad  new .  S2.S6 


Sywchte  DifftiWMliol 
GoMrator 

Pord  iMt  Ca.  Typa  4B1X3.  Braad  New.. 


TOlu  or  laa  per  beam  dcBeecioa.  **C"  ntianaal. 
1  volt  or  lea  per  beaa  deAectltt. 
RESOLUTION:  13  klloeycla  at  3  db  down  froa 
peak,  eweep  eootrol  at  majLiaua,  talag  CW  Mttol. 
PRESENTATION:  Paaoramle  <**A**  A  *'B'*  obtt- 
Dels):  OeclUographlo.  '*C*  chaaaeL 
SWEEP  WIDTH:  Channel  A.  ±  50ke  (130  ka 
orerall)  Cbaanel  B.  A  630  ke  (1  Me  overall)  Qua* 
oel  C.  ±  1  Mo  (3  Me  eecraU) 

CATHODE  RAY  SWEEP:  Oeetllatory  or  noa-oe- 
elUat(M7  (Berro)  Variable  Sawtooth  Generator.  35 


AUDIO  OUTPUT:  53  mllUwana  Into  300  or  3300 
ohm  load. 

VERTICAL  AMPLIFIER:  Single  etan.  ±  Sdb  froa 
30  mela  to  100  ke  or  higher.  AaMlAar  out  poMrioa 
peralta  direct  eoiuieetloo  to  one  vertical  plate  through 
ooupllag  capacitor. 

HORIZONTAL  AMPLIFIER:  Single  stage.  ±  Sdb 
fioa  SO  eycla  to  100  ko.  No  prorlaloa  for  dlroet 
oooaeetlon  to  deSectloa  platea. 

CATHODE  RAY  TUBE  VOLTAGE:  Cathoda  to  ao- 
oelerating  anode:  1300T  DC  for  118T  A.C.  tnpoL 
SENSITIVITY  OF  CATHODE  RAY  OSCILLO¬ 
SCOPE:  Mailnmn  through  Ampllfler.  Bortaoatal: 
10  rolu  peak  to  peak  per  Inch.  Yertloal:  1.4  rotta 
peak  to  peak  per  Ineh. 

DIRECT  TO  VERTICAL  PLATE:  164  rote  peak 
to  peak  per  Inch. 

NOISE:  No  dlfturbaace  la  excea  ef  18.003  adero- 
rolta  between  lOObe  to  tOCMe  generated  by  egiilpawit 
Overall  Olaieaaleai:  13-3/13*  x  10V|*  z  TV 
Welabt:  40  Iba. 

Pewer  ReaaIrtaMta:  118Y.  A.C.  30  eycla.  1  phaa. 
With  31  tuba  Including  3*  aenpe  tuba,  far  oppraHea 

oo  115  Y.  40  cycle  wuroe.  PRICE . $M$.00 

AN/APA-10  30  Page  Teeb  Manual . J$2,7S 


HIGH  VOLTAGE  CAPACITORS 

.21  MFD..  MKV . (17.71 

.2*  MFD..  liKV .  ll.Ti 

.1  MFD..  2SKV . m.tt 

I  MFD..  KKV . II(.M 

I  MFD..  7.MCV . I  7J4 

All  brand  n«r.  If «!•  br  pmntaMnt  ■MnfHUnn. 


fUASt  NOT/  OUK  I 

N(W  ADDUSS  k 


KdJnr  AntMHMi  In  rtnck.  Tynd*  SO-I. 
SO-J,  SO-19.  Iinnd  Nmt. 


All  pricM  indicattd  art 
F  0  I  Bronivilld,  Ntw 
York.  Shipments  «ill  bd 
modt  fio  RoiKrey  Ex¬ 
press  unless  ether  hi- 
structions  issued. 


ELECTRONICRAFT 

INC. 

27  MILBURN  ST.  BRONXVILLE  8,  N.  Y. 

PHONE:  BRONXVILLE  2-0044 


teed.  iMinedlnte  delivery, 

eufclict  te  prier  Mie. 

All  rricAt  SuklAet  to 
Ckoofo  WHhoot  Motleo 


SEARCHLIGHT  SECTION 


TEST  EQUIPMENT 


X  B«md  Spactnim  AdoItmi  8500-9600  Me. 
calibrated  linear  below  cut-off  ottenn- 
alOT.  calibrated  frequency  meter,  tuned 
mixer,  4  U.  etagee.  3  video  ttagee  over¬ 
all  gain  125  db„  regulated  power  cup- 

p*r* 

S  Bond  Spectrum  Analyur  2700-3900  Me., 
similar  to  above. 

X  Bond  Test  Load  low  power  low  power 
S20J)0 

X  Bond  Below  Cat-Off  Wove  Guide  At¬ 
tenuator,  with  calibrated  dioL  type  N 
input  connector,  output  connects  to 


W"  X  1~  wove  guide . S55.00 

X  Band  Test  Load,  low  power _ $15,00 


TS-62  X  Band  Echo  Box  with  rJ.  coble 
and  pick-up  antenno. 

TS-33  X  Bond  Frequency  Meter,  8500-9600 
Mcs.  Crystal  detector  oi>d  50  micro-amp. 
meter.  Indicates  Besonance.  Coimec- 
tlon  for  scope  avoiledde. 

TS-45A-APM-3  Signal  Generator,  8700- 
9500  mc_  110  V.  60-800  cpe. 

TS.35/AP  X  Bond  Signol  Geiterolor, 
pulsed,  calibrated  power  meter,  fre¬ 
quency  meter,  8700-9500  me. 

30  MC  IJ'.  STBtP,  VIDEO,  and  AUDIO 
AMPLIFIER  AND  110  Volt  60-2600  cps 
POWER  SUPPLY,  Bandwidth  10  me, 
new,  part  of  SPR-2  Receiver. 

AMPUnXR  STRIP  AM-8SA/SPR-1  contains 
L  F.  amplifier,  detector,  video  amplifier, 
pulse  stretcher  and  andie  amplifier  and 
Rectifier  Power  Unit  PP-iSSA/SPR-I  band¬ 
width  10  me,  center  ireqnency  M  me,  sensi- 
ttvity  50  microvolts  lor  10  milliwalts  output. 
Power  supply  00/115  V  ac,  00-1000  cps  14 

amps.  . $6540  less  tubes 

X  Band  Test  Load,  50  watts,  average 
power  Vk"  x  1**  waveguide.  Sand 
load  TS  108 . $35.00 

HI  POWER  X  BAND  TEST  LOAD,  dissi¬ 
pates  280  watts  of  average  power  for 
%**  X  IV^"  woveguide,  VSWR  less 
than  1.15  between  7  and  10  KMC 

$150.00 

S  Bond  Signal  Generator  Cavity  With 
Cut-Off  Attenuator.  2300-2950  me.. 
2C40  tube,  with  modulator  chassis 

$30.00 

High  Pass  Filter  F-29/SPR-2.  cuts  oH  at 
1000  me.  and  below:  used  for  receivers 
above  1000  me . $12.00 


UPN-1  S  Bond  Beacon  Receiver-Trans¬ 
mitter  . $7540 

S  Band  Test  Load  TPS-55P/BT.  50  ohms 

$1240 

High  Pass  Filter  F-29/SPR-2.  cuts  off  ol 
1000  me  and  below:  used  for  receivers 
above  1000  me . $1240 

TS-125  CALIBRATED  S  BAND  POWER 
METER  with  attenuator. 

TS-15$  S  BAND  SIGNAL  GENERATOR 
ond  Power  Meter. 

S  Band  Mixer,  tunable  by  means  of  slider, 
type  N  coimector  for  the  R.  F.  ond  local 
oscillator  input.  UJLF.  connector  for 
the  I.F.  output,  variable  oscillator  in- 
iection  . $3040 

TS-llO  S  Bond  Echo  Box  2400-2700  me. 
portable  . $110.00 

HI  POWER  S  BAND  TEST  LOAD,  dis^ 
pates  1000  wotts  of  average  power,  for 
IVk"  X  3"  waveguide.  Range  2500  to 
3700  MC. 

X  Band  Thermistor  Mounts,  VSWR  less 
than  1.4  8500-9600  MC  Fixed  triple 


tuned,  H"xl'*  waveguide . $40.00 

Fixed  triple  tuned  H"slV4‘'  wove¬ 
guide  . $50.00 


Frequency  Meter.  8500-9600,  vorloble, 
absorption  type  for  either  W**!!**  or  %** 
xlVk"  woveipiide,  with  calibration,  z*z 
4  MC,  precision  ground  thread. $15040 

X  Band  Crystal  Mount  Vk'nl**  wave¬ 
guide  . $2540 

X  Bond  Attenuator,  double  van  type, 
VSWR  toes  than  14,  8500-9809  MC 
0-30db,  collbrated  lor  lV4‘*xH*’  wave¬ 
guide  . $8040 

i4"xl"  to  H"xm“  adapter,  UG80/U 
$540 

TS-203/AP  CAUBBATED  SEL8TH..$1040 

GENERAL  RADIO  PRECISION  WAVE- 
METER  TYPE  T24A.  range  1$  kc  to  SO 
me.  045%  aecuracy.  V.T.VJL  reeo- 


nanee  indicator,  complete  wHh  occesee 
riee  ond  carrying  ease  NEW. . .  .S17S40 

HEWLETT -PACKARD.  AUDIO  SIGNAL 

GENERATOR  205A.., . $23040 

RADIO  RECEIVER  BC4$7T2.  IS-ISO  me. 

3  bamto  FM/AM.  IIO  V.  $0  cps.  $200.00 
RADIO  RECEIVER  BCMSR.  IS-ISO  he. 

$150.00 

RADAR  RECEIVER  BC-1068A,  150-210  sue. 
individual  tuning  lor  rX  stages,  band¬ 
width  4  me>  IIS  V.  $0  ey . $3040 

MEASUREMENTS  T8E,  50-75  me.  eali- 

brated  output . $100.00 

ESTERLINE  Angus  recording  Mllllameter 

60  cycles.  AC . $15040 

FERRIS  MODEL.  lOB  SIGNAL  GENERA¬ 
TOR,  85  kc  to  25  me.  calibrated  output 

good  working  order . $10040 

T8-1S4  Echo  Box  and  Attenuator  for  APS¬ 
IS. 

TS-226  Peak  Power  Meter  for  APS.13. 
TS-89  Voltage  Divider  for  measuring  high 
video  pulses,  rotloe  lilO  and  ItlOO 
transmission  flat  within  2  db  150  c.p.s. 
to  5  mc>  with  coble  lor  attaching  to 
syndroscope. 

Waveguide  Below  Cut-off  Attenuotor 
L  101-A  UJLF.  Connectors  ot  each  end 

calibration  30-100  db . $1040 

FIXED  ATTENUATOR  PADS.  20  db+04 
db  D&1200  me.  SO  ohms.  VSWR  1.3  or 
lees.  2  wotts  average  power _ $30.00 

WAVEGUIDE  BELOW  CUT-OFF  ATTEN¬ 
UATOR  same  os  above  except  input  Is 
matched  in  range  of  2200-3300  me. 
VSWR  less  than  14 . $5440 

PULSE  TRANSFORMER  132.AWP. .  .$8.00 
PULSE  TRANSFORMER  GE  69G.  828  G-l 
$6.00 

HYPERSa  CORE  CHOKE.  1  Henry,  West- 
inghouse  L422031  or  L  422-32. ..  .$3.00 
PULSE  FORMING  NETWORK.  20  kv.  42 
micro-second.  SO  ohnu,  800  p-p-s.  $40.00 
PULSE  INPUT  TRANSFORMER,  permalloy 
core.  SO  to  4000  kc.,  WE-D161310.  im- 
pedonce  ratio  120  to  2350  ohms.. $3.00 
TRANSFORMERS,  115  volts.  60  cps  pri- 
mariem 

1.  6250.  3250  and  200  volts,  tapped 

primary  voltage  doubler,  124  kv. 
ins. . $1440 

2.  6250  volts  80  ma.  GX.  voltage 

doubler,  12.5  kv.  ins . $1240 

3.  2  secondaries  ot  500  volts  5  amps 

soch,  at  210  pounds . $50.00 

SD-3  SHIPBOARD  RADAR.  New  and  com¬ 
plete  with  test  equipment . $1050.00 

SQ  RADAR,  used  but  in  good  working 
order,  complete  with  anteiuMi.  control 

unit  . $650.00 

SN  RADAR,  used,  good  working  order. 

complete  . $550.00 

UG-27/U  TYPE  N  RIGHT  ANGLE  ADAPT¬ 
ERS  10  for  $540:  1000  for  $250.00 
UJLF.  RIGHT  ANGLE  ADAPTER 

10  for  $240:  1000  for  $125.00 
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CONDENSERS 


BC  906— Frequency  Meter 

Rann  MO  with  modtflcattoa*  pOMibU 

for  Tow«r  frequ«ncf««  of  TV.  ole.  Contalna 
••10#  DC  mtcroammoter  and  oaaa  ^ttary 
pack  of  l.K  V  and  46  VDC. 

Lika  N«w— Lmb  BatUrtM . $10»t5 


with  direction  flndinf  rocalTora.  I 
tion.  It  la  Ideal  for  planea*  boata^ 
automobllea. _ Naw 


1  mfd  COOO  WC.  OIL  FILLED . 

.00025  mfd.  25000  VDC  OIL  PILLED.  ... 

1  mfd.  400  VDC.  OIL  PILLED . 

5  for 

50  mmfd — 6KV — 5  Amp.  Vacuum  Cond. . 


I8-1M  WeaUa  Valtmatar  Modal  412-^  to  110 

VAC  If  to  2400  cyclaa.  $24  95 


RADIO  EQUIPMENT 

RC  100  B 


TUBE 

SPECIALSI 

tii . 

»P7A  . 

701.4  . 

7tSA/B . 

7t4B . 


flactric,  wob  dariomd  for  froond 
as#  OB  on  idantWkoBon  ^  frlawdly 

•ircroft. 

CABINET  CH*llt  la  of  tha  Standard  10  Inch  rack  type  atrnetaral 
ateal  frame  with  runner  analaa  for  each  of  tha  unlta  A  full  lenrth 
acceaa  door  with  aafaty  InterTocka  forma  the  rear  of  tha  cabinet. 
TRANSMITTER  BC«’7dO  la  daalpnad  to  tranamlt  RF  pulaed  alpnala  at 
470  mesacyclea  with  the  uaa  of  tha  two  type  IfE  Tubea  operating 
In  push'pull  with  reaunant  grid,  plate  and  filament  llnaa  »- 

Laaa  tubea  $10.05 

KKYINU  UNIT  B<'-77t  furnlahaa  tha  pulaa  of  tha  TranamIttar — 

Laaa  tubea  $14.05 

RECEIVER  Bf'-lOH  waa  uaed  to  detect  tha  402. f  megacycle  reply 
pulaea  from  the  Interrogated  station  and  to  Bofflelently  amplify  these 

signals  for  oacllloacopa  observation . Leas  tubea  $10.05 

RECTIFIER  RA-52  produces  tha  high  voltage.  An  0*15  kilowatt  DC 
Meter  Is  connected  across  tha  output  of  tha  filter  to  measure  the 
voltage  fed  to  transmitter  BC«740.  while  an  0-20  milllammeter  la 
connected  to  ground  return  to  meaaure  tha  average  currant  drawn — 

With  tubea  074.50 

O'KKtlCENCY  METER  BC-771  la  need  for 
frequency  cheiktng  and  for  tuning  operatlona 
on  Radio  TranamIttar  BO<-742  and  Radio  Re* 
(-elver  H<.'-7Gt.  It  la  a  separata  unit  mechani¬ 
cally  and  baa  Its  own  power  supply,  which 
re<iu>rea  a  110  to  120  Volt.  80  to  40  cycle 
sour<-e  .  . . $40.5$ 


11  and  If  maters. 
Can  ba  oparatad  on 
10  maters— 10  chan¬ 
nel  poah  button  erya- 
laL  With  all  tubes 
and  mater  but  laaa 
dynamotor.  Escal- 
lant  Condition 


DM  22A  PE  73 
DT2/ARR2  PR  24 
DA  lA  PR  R4 

DM  24  DM  28 

DM  25  DM  32 

DM  34  PR  206 

DM  17  PR  101 

DM  40  DM  53A 

DY  12  PR  218 

DT  17  MO  142 

BD  77 

Many  other  types  are 
also  in  stock.  Tour 
Inquiry  is  Invited. 
Prices  upon  request. 


■C  603 

Receiver— Good . 
Used. 

$24.95 


AIR  C<MfPRE$80R  M-S42  together  with  12 
feet  of  M  Inch  aoft  copper  tubing  and  nacea- 
aary  hardware  la  U8«Hf  to  All  and  maintain 
tranamisslon  lines  with  dry  air  under  pres¬ 
sure.  Operation  la  dlrei-t  from  110  V  AC  40 

cyclea  . $42.6# 

OVEN  M-S4$  la  furnished  for  removal  of 
moisture  from  the  dehydrating  cylinders  of 
tha  compressor  It  too  operates  from  110  V  TKt'HNICAL  MANUAL  TM11-111$B  coverlni 

AC  40  cycles . $29.5$  entire  equipment . $$.B 

_ COMPLITf  UNITS  fa  gvoHgbla  of  quMglng  low  prka  .  .  .  WRITI  TODAY! _ 


Complete  0CR-5O$ 
Installation  avail  • 
able — prise  and  In¬ 
formation  upon  re- 
quest. 


COMMAND  (SCR  274  N)  EQUIPMENT 

Used  New 
$12.9$  - 

,  $.g5  - 

.  7.95  $9.95 


Receiver-Transmitter— I  cryatal  channels— 10  | 
to  27.8  MC  PM— 12  tubea  Metered.  Plate 

and  Pliament  .  . Used  Bl.$5 1 

PR-$7  or  PE  117  or  PR  120  Power  Supply  for  I 
above  4-12  volt  vibrator  typa  I 

Used  leas  tubea  vib.  &  con . $2.9$ 

Used,  complete  . $$.$$ 

FT  260  Mount  for  both  BC  420  and  PR  27 
New  . $1J# 


BC-4f3 . 

BC-464  . 

BC-465  . 

HC-45f . 

BC-457  . 

BC-451 . 

BC-424  . 

BC-4SO—  2  Receiver  Remote 

Control  . 

BC-442  . 

2  Receiver  Rack . 

2  Transmitter  Rack . . . 

Compists  Command  set  as  removed  from  air* 
craft — 3  recelver^-2  iranamltters— Relay  unit 
— ^  control  boxes  —  mounting  racks  —  plugs  — 
modulator  and  dynamotore— crated  A  Kfl 


Used  New 

.4.HB  7  Indicator  Scope . $12.95 

M.N  20  C .  17A0  $24A5 

KA  19  DA  Receiver .  17 A$  24.96 

RT7/APM  Transceiver .  6.95  9.95 

APN  1  Complete . 24.59 

BC  $47  Interphone  Amplifier..——  2.95 
1-79  Tuning  Meter  ■  M 

BC  461  Veeder  Root  Counter  —  JI9 

BC  442  Less  Condenser .  1.49  IAS 

AP«  IS  UHP  Antenna.  Pair.... -  A$ 

PL  8  Filter  . 2A5 

1-97  Bias  Meter  .  $A$  4A6 

RM  29  Remote  TeU  phone 

Control  .  7A$  9A5 

RL  42  Antenna  Gearbox  Motor  I 

and  Reel  .  4A5  tA$ 

T»  19 — Sound  powered  phones  6JI$  '  ■' 

BO  106$  B — 160  to  225  MC  Portable  Receiver 
adaptable  to  many  amateur  ueea.  In  Canvas 

Carrying  Bag.  Used  . $5A5 

Tuning  Units  for  BC  S75  —  Presently  most 
numbers  are  available  In  excellent  condition 

with  case  at . $2A$  ea. 

One  Tubs  Interphone  Amplifier— Small  com¬ 
pact  aluminum  case  fully  enclosed.  2H*  x 

2M*  X  5%*.  Less  Tube . 7$« 

9$Q1  Complete  Antotune  assembly  with  motor 
and  frame  as  used  In  ARC-1  Tmnamltter. 

New . MA$ 

BC  709  Battery  operated  lightweight  Inter¬ 
phone  amplifier.  Complete  with  tube  and 
ahork  mount,  but  lees  battery. ..  .New  $IA6 

SCK  19$  Complete . New  $4$A0 

229  MA  Clrmlt  Brewker . New  M 

Collins  VPO  Dial — 5  calibrated  ham  bands 
from  2.2  Me  to  22  Me;  complete  with 
pointer,  gears,  logging  dial  and  flywheel. 
Scale  4*  on  8*  plate.  New . each  .96 


Brand  new  TraneBsItter  with  all  three  tuning 
unite,  two  tuning  unit  cases,  spars  tube  carry¬ 
ing  case,  shock  mount  and  brace;  OE 

but  less  tubes  at  new  low  price  of 

Set  ^  5  tabes . $$A0 

Tnnlng  snlte  are  available  separately 

at  Ra.  ttA# 

. .  -  ■  .New  $12.96 

Used  $A5 


PE  126 — 12-volt  Vibrator  Pack. 


R  C— 150  RADIO  EQUIPMENT 

BC  1191  A  Receiver  Is  a  14  tube  saMrhet  all 
ready  for  110  ^ ^  oiiwratlon.  Inreqnency 


SURPRISE  PACKAGE 

I  Ibe.  Ass't  radio  parte.  OR 

825.00  value  for  only . 


coverage  is  from  187  to  187  MC.  but  may  be 
trimmed  to  cover  the  two  meter  ham  band. 
The  IF  transformers  ars  stagger  tnned  to  pro¬ 
vide  a  4  MC  band  pass,  but  they  may  be  re¬ 
tuned  to  a  sharp  center  freqvMBcy  of  IIMC 
with  no  wiring  changes  All  RF  and  IF  tuning 
is  dons  by  observing  a  raagls  eye  Indicator 
tube  from  the  front  pan^  Bimad  Mew— 
CompleU  $$4A5 

BO  119$  A  Transmitter  also  covers  a  fre¬ 
quency  of  from  157  to  187  MC  and  Is  also 
TMdy  for  119  V  80  cycis  operatlos  using  a 
transtat  for  regulated  control  and  a  meter  for 
Indication.  Output  Is  pulaed.  reaching  a  peak 
kilowatt.  Tube  complement  as  follows: 

1- 49N7;  1-9002;  1-2004;  l-4J5i  1-207;  1-2X2; 

2- 824;  2-8V40.  Brand  New  rs9BplH>  $94.96 

BG  1192  A  Intsrconnector  and  wavemeter 
iiolta  Thess  are  contained  In  one  bousing  but 
may  be  separated  without  interfering  with  the 
separate  circuit  wiring.  Primary  purpose  Is  to 
control  operation  of  transmitter  and  receiver 
unite  fur  correlation  with  radar  screen,  and 
to  provide  means  of  measuring  thstr  fre¬ 
quencies  by  means  of  cavity  resonator. 

New,  oouspieie  exeepi  tubas.  $14A$ 


TEST  EQUIPMENT 

RV-1$  Precision  Vacuum  Tubs 

Test  Set  . used  $2) 

No.  772  Weatou  Multi  Teeter . used  4< 

No.  492  Radio  City  Producta  Volt- 

Ohm  Meter . used  2 

No.  471  Radio  City  Products  Out¬ 
put  Meter  . used  1 

Ns.  $99  Radio  City  Products  Tube 

Teeter  A  Set  Teeter . need  $ 

No.  777  Weston  Tube  Checker. . .  .used  T 
Ns.  R  299  Precision  Signal  Gen¬ 
erator  . used  $ 

Ne.  M-962  Jackson  Audio  OmII- 

lator  . used  $ 

No.  224  A  Dumont  Oecllloecope. .  used  $ 

No.  155  A  RCA  Ooctlloecope . used  9i 

No.  M-$49  Triumph  Oecllloecope.  used  7i 

lir-I2$7  Oecllloecope . used  7 

Br-221  Frequency  Meter. ..  .Uke  New  9 

Others  as  Low  ss .  4 

PRICES  UPON  REQUEST 

TS19A/APN 
TS19/APN 
TS19/AP06 
T827/TSM-1  . 
TMd/AP 
TS47/AP 
TM9/APN-1 
TS9S/AP 
TH19SA/AF 
T8129/AP 
TH-t$l  Lass  Xtsl 


All  shipments  FOB  warehouse.  29%  Dsb 
required  on  all  orders.  Minimum  order 
cepted — 16.00.  Illinois  reetdeat%  please 
regular  aalee  tax  to  your  remittnnee. 


I-99-A 

1-114  P/O  RC-9t 
f-lS5  P/O  IE-17 
1-167  Weston  Anal. 
A772 

I-IU  Freq.  Meter 
1.196  Oscillator 
1-197  Synchroniser 
1-199  Calibrator 
IR-19 

IS- 195  Voltmeter 
TM  AP 


'ID$/APN4  Scope  unit  complete  with 
IsCPl  cathode  ray  tube  and  shield  and 
I  all  parte  except  smsller  tubes  and  crystal. 
'Used . $9A6  ss. 


ELECTIONICS  —  VoiMiory,  J95I 


m 


SEARCHLIGHT  SECTION 


FINEST  QUALITY 

Immediate  Delivery  from  Our  Huge  Stock.., 
All  New  and  Unconditionally  Guaranteed! 


WIDE  SELECTION 
Of  ELECTRONIC 
COMPONENTS  AT 

WELLS 

Tubes  •  Resistors 
Condensers 
Wire  and  Coble 
Volume  Controls 
Co-ox  Connectors 
Relays  *  Rectifiers 
Transformers  *  Chokes 
Micro  Switches,  Toggles 
Antennas,  Accessories 
Electronic  Assemblies 
Dial  Light  Assemblies 


TOGGLE  SWITCHES 


STOCK 

NUMBER 

FI6. 

CONTAa  ARRANGEMEffT 

MANUFAaURER  & 

NUMBER 

PRICE 

EACH 

PH-500 

A 

SPOT. 

BIB. 

S0.35 

PH-503 

A 

SPOT  Center  Off  Mom  EkH  $Mt. 

Bll. 

J2 

PH-505A 

A 

SPOT  Momenury. 

B21. 

JO 

PH-505 

A 

SPST. 

AN-3022-2B. 

JO 

PH-506 

A 

SPOT  Center  Off. 

AN-3022-1. 

JS 

PH-507 

A 

SPOT  Center  Off  Mom  Eocli  Side. 

AN-3022-7B. 

J2 

PH.513 

A 

SPOT  Center  Off. 

Cutler  Hammer  AN-3022-1B. 

.30 

PH-514 

A 

SPST. 

Cutler  Hammer  B-5A. 

J5 

PH-516 

A 

SPST. 

B5. 

JS 

LT-104 

A 

SPOT  One  Side  MomenUry. 

Cutler  Hammer  8905K568. 

JS 

309-168 

A 

SPST. 

168553. 

JO 

309-178 

A 

SPOT  Momenury. 

AN-3022-11B. 

JS 

309-181 

A 

SPST  Momenury. 

Cutler  Hammer  8211K6. 

JS 

305-172 

A  SpcI. 

SPST  Momenury. 

Cutler  Hammer  8905K531. 

JS 

305-182 

A  Spd. 

SPST  Momenury. 

Cutler  Hammer  8905K630. 

.45 

370-14 

A 

SPOT  Center  Off  1  Side  Mom. 

Cutler  Hammer  B-7A.. 

JO 

370-4 

A 

SPOT  Center  Off. 

Cutler  Hammer  B-9A. 

JS 

370-25 

A 

SPST  Momenury. 

Cutler  Hammer  B-6B. 

.2S 

309-169 

B 

SPST  Momenury. 

Cutler  Hammer  B-19 

JS 

PH.509 

C 

DPST. 

AN-3023-2B. 

.45 

PH.510 

C 

DPDT  Momenury. 

Cutler  Hammer  8715K2. 

.50 

PH-Sll 

C 

OPOT  Momenury. 

Cutler  Hammer  8715K3.  * 

.50 

PH-512 

C 

DPST  Center  Off. 

Cutler  Hammer  8720K1. 

J5 

303-65 

C 

OPST. 

Cutler  Hammer  AN-3023-2. 

.45 

309-163 

C 

OPOT  Center  Off  MomenUry. 

Cutler  Hammer  C-11. 

.55 

309-162 

C 

DPST. 

Cutler  Hammer  C-1. 

.45 

309-164 

C 

DPST  Momenury. 

Cutler  Hammer  8711K3. 

.40 

305-87 

D 

1  Side  OPST  Mom,  1  Side  SPST. 

AH  &  H 

.95 

LT-lOO 

F 

SPST. 

Cutler  Hammer. 

.22 

LT-lOl 

F 

SPST  Momenury. 

AH  &  H.  W/Lead$. 

.20 

301-51 

G 

4PDT  Momenury. 

Cutler  Hammer  8905K12. 

.75 

305-140. 

H 

DT  No  Make  EKh  Side. 

Open  Frame. 

JS 

309-161 

K 

SPST. 

Cutler  Hammer  8781K3. 

1.95 

309-170 

K 

SPST. 

Cutler  Hammer  8905K656. 

2.25 

301-41 

L 

OPST. 

AH  A  H 

.75 

305-76 

L 

OPST. 

AH  &  H — Open  Frame. 

.75 

319-50 

L 

SPST. 

Allied  Elec.  Mfg.  Corp. 

.28 

305-170 

Spel. 

SPST. 

Cutler  Hammer  Type  613. 

.40 

SWITCHETTES 


STOCK 

NUMBER 

303-20 

301-2<» 

303-34 

303-18 

303-19 

303-43 

303-23 

305-83 

303-22 

303-17 

303-16 


MANUFACTURER'S 
TYPE  NUMBER 
CR1070C103-A3 
CR1070C103'-B3 
CR1070C103-C3 
CR1070C103-F3 
CR1070C103-E3 
CR1070C123-B3 
CR1070C123-C3 
CR1070C123-J2 
CR1070C123-J4 
CR1070C124-M4 
CR1070C128-C3 


TERMINAL 


UNIT 


CONTACTS 

NX. 

NO. 

1-N.O.  1-N.C. 
1-N.O.  1-N.C. 
N.O. 

NO. 

1-N.O.  1-N.C. 
SPOT 
SPOT 
SPOT 

1-N.O.  1-N.C. 


LOCATION  PRICE 

Si4«  $0.47 

End  .47 

End  .47 

Side  .47 

Side  .47 

End  .47 

End  .47 


End 

End 


LEAF  SPRING  SWITCHES 

STOCK 

SPEC. 

BACK  OF 

PRICE 

NUMBER 

CONTACT  ARRANGEMENT 

INFORMATION 

PANEL  DIM. 

EACH 

303-95 

HPDT  One  Side. 

3M»xl^x^ 

S1.6S 

311-58 

lA  Momentary  A  lA. 

W/EKUtcheon  Plate 

3V6x^iVi 

1.35 

309-157 

2C  One  Side. 

3«9i6»'Vio 

125 

305-183 

3A  Momentary  A  3A  Momentary 

3V6xlVtaH 

IJO 

319-43 

DPDT  Center  Wf. 

Mossman. 

3t6i2>l% 

.85 

319-42 

4P0T  Center  Off  Mom  One  Side. 

Mossman. 

3^4i2ilH 

.95 

309-159 

38. 

Mossman. 

3^6x2xlV<i 

.85 

309-158 

2D. 

Mossman. 

3Vai2Vi«lH 

.85 

309-165 

lA. 

Mossman. 

3'/nl9le>lMi 

.75 

311-% 

4P0T. 

Batelite  Actuator. 

31^a«lHa3% 

.85 

305-164 

3A. 

3W«'Mo«'V4« 

125 

319-43A 

OPOT  Center  Off  Mom  Eack  Side.  Mossman. 

3’/MlHa2 

.95 

305-165 

3A  A3A. 

Switchdoard  Type. 

4MuaV5aMt 

.95 

Many  Othar  Types  in  Stock.  Send  Us  Year  Requirements. 
Order  From  Your  Ports  Jobber  or  Directly  From  Wells. 


WRITE  FOR  MEW 
WELLS  CATALOG 


World's  Largest  Display  of  Radio  and  flectronic  Com¬ 
ponents.  9000  Square  Feet  of  Display  All  on  One  Floor. 


320  N.  LA  SALLI  ST.  DIPT.  SU  CHICAGO  10,  ILL. 


2M 


Jamaiy,  I9SI  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


KOLLSMAN  INSTRUMENT 
LOW  IHUTIA  SIRVO  MOTOM 
Ty^  tl7-M4d— SS/M  Vaitt— 100  Cyclas 
a  Win  S  Watta— 24S0  MM 
will  Oaanta  SoMHactarUy  at  M  Cyclaa 


GENERATORS 

MTIyaalK-M 


STANDARD 
BRANDS  ONLY 


BRAND  NEW 
FIRST  QUALITY 


COMPLETE  STOCK  OF  RECEIVING,  TRANSMITTING,  CATHODE  RAY,  THYRATRON, 
IGNITRON,  MAGNETRON,  KLYSTRON,  PHOTOCELL,  T-R  &  ATR  TUBES. 
QUOTATIONS  UPON  REQUEST 


PULSE  TRANSFORMERS 


SELENIUM  RECTIFIER  STACKS 

PUU  WAV!  tRIDeE 

MAXIMUM  RATINGS  Mil - 

AC  VOLTS  INPUT  •  IS  AC 
DC  VOLTS  orr  -  is.s  ;  dc 

IJAmpa .  I3.S4|  S.i 

J,4 .  S.S7  I. 

«.4 .  4.S4  S. 

U.t .  ?.47  4. 

I7.i .  S.44  1  4. 

.  IS.M  j  U 

.  2S.M  It 

.  SS.47  24. 

.  U.U  >  M 


KLYSTRONS 


SPRAGUE  PULSE  NETWORKS 


m.aayaTB 
lu.aa.mA 
IU.tt|721A/B 
It.M  TMA 


7.1  fJ-l-l«O.I7P.  7.1  ((V.  "E"  araaH  I  ahn 

nt  PP».  §7  Mni  IbM.  *  * 

7.1  t3.3-70»-l7P.  7.1  KV.  "f  ChwMI  t  aM«M 

7W  PP«.  17  3  * 

7.3  E4-H.«7P.  7.3  KV.  “JlCIrwItJ  tuMaai. 

13  aUraM.  ta  PP*.  I7a»a« 

13— E4.i.s-iaa-iap.  i3  kv  -f"  CMt  1.3  aj 
at  333  PPS.  33  tkin  taatK.  4  aMItat.  .31 
I3-€3:3^.I3P.  13  KV.  “t^CHaaH  3  alai 
138  PP8.  13  tliai  laati.  3  atllttt . It 

MISCELLANEOUS  EQUIPMENT 

IO-t/APN.4  InSkRtGr  . 12 

II.7/APS-2  < 

R.7t/APS-IS  Roeoivtr  . 4 

SCR>m  TfRUpnolvGr  .  2 

RT.7/ARN.I  TfHMBtmr  IBM  tvtM . 

FL-S  ItZt  epGlo  tttw  . . 

RM.ft  rMWtv  Mutrol  ■nR . 

RM.I4  rMMte  c—trol  mit . 

RTA-IB  12/74  V  SvnMlMtr. . .  3 

BC-I2S4-CM2  RmoNw . . . 

CV.23t/MP6-l  RMbt  CommI* . 

B.I.  Tywt  JP-I  BorttMo  tEKiMt  tTMcTBrnGr. .  3 

ASB.4  Rtter  ORBiB.  CBMpiGto . I 

AN/APS.I3  lOM  tiiSM .  I 

T.I/APQ.2  loM  tvbM .  I 

BC-S4SA  oMiitlGta  . . I 

RCA  AVR.fi  Bmmn  R«t«r .  < 

TBV  TfGKE.Roew  . 

T>47/ART.I3  TniMfiim«r  . . II 

T.47A/ART.IR  TreoMtHtur . II 

8.1.  2CV2AI  Urm  ArnttiUt . 

Sfo^  A. 3  HMrullt  Soruo* . 

EIMAC  Si  T6  IahIbbRoii  6a«f0 . 

CP-M/APSali  Rrom  UrH  Im  t**<«  : 

ATR  lovwlBn  IVDC  to  IIS  VAC  St  *7  7iW— 

Cartoot  . . . . . . 


wa-  TYPE  "J"  POTENTIOMETERS 

an  75*  aoch 

'*•**  KKaftRtat.  Shaft;  Ratia.  Shalt 

-  !!I  STi  ‘*1^  SSII33K  3/la* 

J33  SV  ISK  Ji'i>33K  H' 

333  H*  ISK  A  i3aK  y/tl. 

13.33  333  M*  NK  SS  I  laaK  SS* 

US  SS  &  'iXi'Jil  iX 

M.M  ItK  H*  MK  2Ji*i2i4K  SS 

•.M  14K  H*  MR  nit  MEG  SS 

t.37  D«al  PBtMttoflMtor* . |l.SSBMli 

•.tt  M-MOSS  IM.IMOSS  2M.2MOM 

•.M  Trl9to  PttoBtiowGtof  y  NiBn . 11.47 


41.24 

W.  I.  MERCURY  CONTACT  RELAYS 

Glaa  aaM  aaraanr  walta3  SPOT  aaataat  aaaaSMa. 
Maaaaleally  aatrataS.  Ua3  la  Waataa  Ilaalrla 


RIONIIR  SERVO  SYSTEM  UNITS 

•  Tm  l2t7$«tA  Torvao  AaiplHtor.  Utiit  III  V 

^  ey.  CoEBitolB  wttli  TaMn . tl4.t$ 

•  MmmHg  AMflHIar  Aaty.  SatoraMi  Raaator  Tyaa 
to  laaply  aaa  bA— •  at  444  tyalo  Sama  Matar W.ii 

OIL  FILLED  CONDENSERS 

MFD  VDC  Prica  i  MFD  VT>C  Prica 


a  RELW-IIM  FrBtaoaty  Motor  I44p22t  MC.  SS.M 
a  CWl-40AA6RB«%BCBfltrBtorfarASB.  ASE.  ASV 

•B4  ASVC  RMaro . . . . Ot.M 

a  CRV.I4AAS  PtBiitaai  Aattaat  w  TrwMMittoro 

at  to  444  MC . ill.7» 

a  TSpI44/AP  X.Bm4  Tail  Sat  Prlaa  aa  raaaaot 

a  TS-I44/AP . PHaa  aa  raaaoat 

a  CPR'MAAJ  mat  CPR-44AAK— IFF  Toal  ta«% 
(aalr)  IIM4 

AII/APA.23  Raaartor  . 1147.14 

TM«IE/APR.|  Taaiat  Ualt . 144.44 

a  C-O  Qatotoaa  FIltarTyta  IP-14  118/224  V  AC/DC 

24  Aaiat  . •  M.44 

a  TS-l27/y  Fraa.  Motor  w/irm . |4i.M 

a  TS«I43/CPII  TooWlOMoai  . *144.44 

a  OaaMat  I7IA  Ooolilooooao . *  fCLM 

a  Tilrat  14  A  Fraaaoaoy  Sl4 . 424.48 

a  LM.28  Fraaaoaoy  Motor  . •  48.48 

•  Goa.  Ra4to  797>l  Paanr  Satfly . •  427.48 

•  Gaa.  RaSto  478*r  DoaaSa . •  p8.M 

a  I'lJi  A  Maal  Goa  orator . *  178.88 

a  TS-4/AP.  Fraaaoaoy  Motor . *  142.88 

a  L  A  N  RG-847f  Mall  VaH  Tool  Sot . •  MI.IS 

a  Moaoaroiaoato  748  Paloo  Goworator . I244.M 

a  MIT  TTX.ItRH  3  oai  FM  Tool  Got....*  VMM 
AH  Itoan  Noar  iMatl  Wliara  NatoS  •  (Eao.  VoaS 
Caatitlaa) 


ov  7  oaia  AC  (a«aA) .  22.44 

G.E.  lavartor— 24VDC  to  I24VAC  448  oy  7^A 
I  A  <*••)  .  28.18 


SOUND  FOWERED  TELEPHONES 

•  U.  8.  IN4TRUMENT  Tyaa  A.248 

•  WE4TERN  ELECTRIC  Yyao  O.I7S8IS  ^ 

•  AUTOMATIC  ELECTRIC  Tyaa  GL-832BAO  _ 
U.  4.  NAVY  TYPE  M  HEAD  AND  CHEST  GETS 

TMoa  VO  Mth  aaallty  koavy-taly.  aalto  i^to  M 
ooatoooS  wito  oaoaaor  aalto  aow  avallafeto.  Doalgaai 
to  arttootooi  oaaotlaa  oImoA.  vltoatlaa.  oalt  a^v 
earraolaa.  toaiaaralara  ao4  prooaaro  tooto.  ANY 

TYPE  . 114.44  aa..  124.44  Bar  pair. 

TE-i#  HANDSETS . . >4.42  aaali 


AM. 748  (124  to  IMMC) . 

AN. 44A  <P/0  SCR.92I> . 

AN.44A  <P/0  GCR.UI)  . 

AIA— SCM  aaaloal  ooaa . 

A48  Yaai  4  atoaiaaf  414  to  MiMC . 

ASG  YatInOaaMi  ilaokoS  4  olaaioat . 

AGA  Yatt— DaaMa  itaofcoG  174  to  434MC. 

COMPONENT  SPECIALS 

PUSU  4AG  14  Amp.  R 

4AG  24  AMR.  £ 

MOLDED  PAPER  CONDENSERS— 
.#|MFD  244TDC  .44Hla.  44  #4  Ri 


ELECTRONICS 


1 


Phone;  Bfefcmon  3  *  7  3  8  5  -6 


ORMAN 

94-29  MmiCK 


ISTRIBUTORS  NC 


BOULIVARD 


JAMACIA  N.Y.- Rlpubiu  9-  1-1651 


SEARCHUGHT  SECTION 


CALLING  ALL  ENGINEERS! 


ASSOCIATED 

COMPONENTS 


SELENIUM 

RECTIFIERS 


POWER  SUPPLIES 


SINGLE  PHASE 

Full  Wave  Bridge 


l•putt••U  VAC 
Tvp*  No. 

Bl-260 

Bl'l 

BI*1X» 

B1-3X* 

Bl-6 

Bl'lO 

Bl>30 

Bl>90 

Bl-40 

Bl-60 


TELEVISION  CAMERA 


33SO  lint  rtsolHtiofi.  Eosily  converted  to 
pmont  RMA  stondordt.  Circuits  ovoilobte 
with  coRNro.  Complttc,  like  new. 

Wi  HAVe 
APS-4  RADAR 
APS-6  RADAR 


Inputs  e-U  VAC 
Type  No. 

B2>1S0 

B2-2ftO 

B2-300 

B2-2 

B3>SXft 

B2-6 

B2-10 

B2-20 

B2>30 

B2-40 


GENERAL  PURPOSE  Low  voltogo  DC  power 
supplies,  with  vorloble  outputs.  Rugped 
Dependable— precbion  control. 

Feature 

V  Louf  life  Full  Wave  Selsolum  Rectlfteie 

V  Output  Voltnce  Continaou»ly  AdjusUble  fran 
Zero  to  IfeHmum 

V  3*  VolUneter  and  Anuneter  t%  aec'y. 

V  Stolen  Control 

V  Inatant  Power — No  Warm-Up  Period 

V  Aaaembled  and  Ready  to  Operate 

V  For  IIS  VAC  60  Cycles 

V  IMmenalona  8H*  x  16%*  x  8* 

Write  for  descriptive  bulletin  GPA 
Model  Voltege  Current  Price 

QPA810  0-8  VDC  10  Ampe.  H^.9% 

OPA1210  0-12  VDC  10  Ampe.  75.00 

OPA2810  0-28  VDC  10  Ampe.  85.00 


Current 

150  Me. 
250  Me. 
800  Ma. 
2.0  Amp. 
S  5  Amp. 
5.0  Amp. 
10.0  Amp. 
20.0  Amp. 
80.0  Amp. 
40.0  Amp. 


MARK*16  RADAR  COMPLETE 


Inputs  0-115  VAC 
Type  No. 

B^250 

BO-000 

BO-760 

B0-1X5 

B6-8X5 

B6-5 

BO-10 

BG-15 


MARINE  RADIO  UNIT  FT  102 
(167BY  Transmitter)  200  W.  4 
bonds  covering  range  of  2-24  me. 
NEW. 


BC-1100-A  TRANSMITTER  with 
remote  control.  125  W.  115  VDC 
or  AC. 


Full  Wove  Center  Tap 
iBputi  le-t-it  VAC  Output  I  e-s  VDC 

- Current  Price 

10.0  Amp.  $4.05 

20.0  Amp.  10.05 

30.0  Amp.  14.05 

40.0  Amp.  17.05 

50.0  Amp.  20.05 


RECTIFIER  CAPACITORS 

CF-l  1000  MFD  15  VDC  8  .00 

CF-20  2500  MFD  15  VDC  1.05 

CF-0  4000  MFD  30  VDC  2.25 

CF-IO  500  MFD  50  VDC  1.05 

CF-16  2000  MFD  50  VDC  2.25 

CF-21  1200  MFD  tfO  VDC  2.25 

CF-2  200  MFD  150  VDC  1.40 

CF-10  500  MFD  200  VDC  2.25 

MouDtlDC  Clamps  for  above  capaeftM* . 15c  en. 


Cl-10 

Cl-20 

Cl-30 

Cl-40 

Cl-50 


BC-452  TRANSMITTER 
300  W.  1. 5-7.0  me.  Point-to-point 
ond  air  warning.  A1,  A2  ond  A3 
emission.  115  and  230  V. 


THREE  PHASE 

Full  Wove  Bridge 


RC-184  IFF  EQUIPMENT 
Brand  new.  Complete. 


Outputs  8-254  VDC 
Price 

p.  $22.0# 

p.  22.8# 

p.  54.88 

p.  81.58 

,p.  185.88 

p.  128.88 


Inputs  8-224  VAC 

3B13-2 

8B13-4 

8B13-6 

SB13-10 

3B12-15 


RECTIFIER  TRANSFORMERS 

All  Primerlee  115  VAC  58  48  Cyclee 
Type  No.  Volta  Ampe  Shpg.  wt.  Price 
XF15-12  15  12  7  Ibe.  I  2.05 

TXF36-2  36  2  6  Ita.  4.05 

TXF36-5  36  5  8  Iba.  4.58 

TXFS6-10  36  10  12  Ibo.  0.05 

TXF36-15  36  1  5  20  Ibe.  11.05 

TXl>'36-20  36  20  25  Ibe.  17.05 

XFC18-14  18VCT14  10  Ibe.  4.05 

AH  TXF  Typee  are  Tapped  to  Deliver  33.  34.  36 
volte.  X2'C  Type  la  Tapped  to  Deliver  16,  17.  18 
Volts  Center-tapped. 


COMPLETE  LINE  OF  TEST  EQUIP¬ 
MENT  SUCH  AS; 

TS-36/AP  TS-117  WAVE  METER 
TS-35/AP  TS-102A/AP 
TS-108  TS-12/AP  (Units  1  &  2) 
1—177  HICKOK  TUBE  CHECKER 
TS-184A/AP 


RECTIFIER  MOUNTING  BRACKETS 

S'orTrptuBl  through  B6.  and  Type  Cl  S.35  peraev 
For  Type*  SB . I.es  per  eet 


D-C  PANEL  METERS 

Attractive,  ntned.  and  reasonably  priced.  Movlnc 
vane  solenoid  type  wltb  accuracy  within  5%.  Square 
ease. 

0-  6  Amperes  DC  I 

0-12  Amperes  DC  {  Any  range  83.40  each 

0*15  Volta  DC  1 


RECTIFIER  CHOKES 

No.  Hv.  Ampe  DC  Res 


Price 

15.25. 

0.95j 

U.05| 


uWa 

HYIOA 

HY20A 


ATTENTION  MANUFACTURERS! 

W'e  are  now  In  a  position  to  furnish 
Selenium  Rectiflere,  In  quantity,  to 
•pecifleattons.  Excellent  delivery, 
prompt  quotatlona 


Wo  Want:  BC-348  ART-13 

ARC-1  RTA-1B 

MN  62  RSA/ARN7 

BC-KXX) 

TILL  US.  WHAT  YOU  HAVE. 


COLUMBIA  ELECTRONICS  LTD. 

524  S.  SAN  PEDRO  ST. 

LOS  ANGELES  12,  CALIF. 

Coble  Addmi;  COtLECT 


D.C.  MICROAMMETERS 

•-too  ua  I’  aq.  O.E.  DO  SO . t  S.M 

0-100  ua  t'  aq.  O.B.  DO  50 .  lOjOO 

0-50  ua  I'  aq.  O.K.  DO  50 .  lt.M 

R.F.  MILLIAMMETERS 

0-115  Ma  SIO'  Wemou  4t5 . tU.OO 

0-100  Ma  tVO'  WemoB  415 .  tt.O* 

PRECISION 

PORTABLE  INSTRUMENTS 

Stngla  or  multl-rmnoa 
D.C.  MIeroammetera.  from  5  bb  toll  arale. 
Tharmo-ooBple  MllliBinmatara.  from  1.5 
Mb.  Thtrmo-ooupla  voltmatera. 

Procioien  Eloctricol  Initnimont  Co. 

144  Grand  StrMt  New  York  11,  N.  Y. 


DEPENDABILITY  IN  ELECTRONICS 

WE  ARE  NATIONAL  DISTRIBUTORS  OF  PARTS,  TUBES  AND 
EQUIPMENT.  WE  SOLICIT  INQUIRIES  FROM  ORGANIZATIONS 
WHO  APPRECIATE  INTELLIGENT  SERVICE  AND  HONEST  PRICES, 
PARTICUURLY  AT  THESE  CRITICAL  TIMES. 


Januoiy,  1951  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


PHOTOCON  SALES 

JANUARY  SPECIALS 

Write  for  Our  Latest  Sales  Bulletins 


MAIL  OROtR  ADDRESS 
10M<2  N.  AUEN  AVE. 
PASADENA  7.  CALIF. 
SYCAMORE  4-71  S« 
RYAN  1.4271 


RETAIL  SALES  STORE 
1240  EAST  COLORADO  ST. 
PASADENA  1.  CALIF. 
SYCAMORE  4-7217 


ru  «05  Cowl*— «  ft.  tlnael  rubber  e(nrrHi.StCW 
M«t«hlnc  TrADSformer  for  H8-30 

NKW 

T-30  Throot  mli*rupbi>D« . . . .  .Nl^ 

RU-MA  RrnKite  Control  irntta  for  trlepbMkea. 
rte . NEW 


.  I4.M 

. USED  M.M 

NEW  M.OO 

I . NEW*  4$.90 

rlth  CAbW  And 

*. . NEW  47.P0 

BC-4:m  PrPRiurnrr  Mrtrr  194  SIHMC 

CONDITION  25.M 

TRANSMITTERS-RECEIVERS 

BC  34K~-24V.  D.C.  AlrcrAft  Rrcrlr^r 

EX('EUJ:NT  I2S.M 

ARC'l  10  chAonoI  trAOMnltter-T^ertver  T.H.F. 
Complrtr  with  tuhcw,  mountinin,  rnnotr 

EXCELLENT  SM.M 

ART- 13  Tr-onMAlttrr  mmplrtr  InHtallAtloM 
with  (l>'nAmotor,  LiAdiac  unit*,  mnotc. 

Hr .  SM.ft 

ATC  TrAiLxmlttrr  iNory  ART-lSl  cnmplKe  In* 
RtAllAtioni  with  dimAfflotor.  loadlnf  unlu. 

mnoteo.  He .  2SP.OO 

RCR-S23  TrAMintttrr-Rroolvrr  Hrtii  -Com^etr 
with  FR-94  d\nAiDotor.  RC-OOS  Control  itex. 

RC-631  Jark  B<>«.  AN-I04A  Antroiui.  triuca, 
rark)!  and  mounts.  N(^  Accmwirlra. 

EXt'fnJJirs'T  70.00 


I-104A  TtH  Vntt . 

T8-11>4/AI‘  Klitnal  Uvnirator. 


Hlekoch  OMdllow^  Modal  195 . NEW  |l 

BC-IOOO  OwUlocraph--AaiiM  aa  Dumont  #2S4 

LIKE  NEW  I 

TB'S4/AP  OacUloacopf* — Like  Nrw — wHb  cam.  I 

TB*100/AP  OACtlloBcope  . EXCELLENT 

T8-X34  Dnmoot  OeclllocrAph _ GOOD  USED  I 

Lerde  and  Nonhnip  Wbeat<itoo«  BridM.  Trm 

8 . UKB  NEW 

mckoek  Audio  OacUlator  #19H.  20-00,000 

CP.S.  . EXOXIJE^ 

Mecirr— 60  megi— 600  rolta . I'ZXCELLENT 

lanilatloB  TVeter-  Superior  Model  eiOB,  000 

nefohBM.  CEimpleto  . NEW 

I'lOOA  Tm(  Set  for  ARN7  and  269  CnnpaM 

LIKENinV  ! 

RCA  VoltohmTW  . UKE  NEW 

RCA  ToltohmyM  Jr . EXCEUpENT 

IS-ltA  Teet  Set  for  SCRSSO-  -Complete  with 
manual.  orlMnal  factory  packing —  NEW  3 
LM  Frequency  Meter  with  eallbratlon  botte, 

eryWAl.  tubea  . flXt'ELLENT 

BC-tll  Frequency  Metera,  Complete  with  call- 
braUon  hooka,  crystal,  tubea.  .EXC»3iLRNT 

1-222  Signal  Generator . EXCEMJuNT 

TB-16/APN  Taet  Set . GOOD  CONIUTION 

T8-H9/AP  Toltage  DlTlder.GOOD  CONTRITION 
RF  Standard  Signal  Oeclllator.  9..1K.C.  to 
SOMC.  ttrailar  to  G.R.  605B— Leaa  power 

Mpply  . EXCKLUCNT  1 

Brown  Inetrument  Co.  Circular  Chart  Recorder 

— 6-500*F.  Iron  C .  NEW  I 

T8-322/UR  Frequency  Meter— Calibrated  and 

complete  . NEW  i 

Standard  Signal  Generator— Meaeurementa 
Corpnradon— Model  79-E.  SO  ^.’iMC 

LIKE  NEW 

Model  rS-B.  1S-25MC..  190  S-IOMC. 

LIKE  NEW  I 

Frequency  Meter.  T\9e  ('RB  60029.  230* 
236MC  .  P.O.  YL  Equip.  Cai  ty  tuner 

EXCELLENT 

Tube  Cheekiw-tteneral  Electric  Type  TC-S. 

EXCEIJ-ENT 

I-165A  Teat  Unit  for  RC-9.t8  Tranaroltter 

intCI-XLENT 

MeMordo-Sllrer  Modrl  904  Capacltanoe  ReelM- 

tance  Bridge  with  manual . NTTW 

Tube  Checker— Model  CGI-6U067— 115T.,  60 

cycle  .  . . rar*nj4ENT 

Calibrator-'l-200— ll.n'.  60  ode. LIKE  NEW 

BC-1255A  Heterod>ne  Monitor  75-lWMr . 

1-196  Signal  Generator  8-I.1MC . NEW 

TS-l&O/TI'X-Teiit  Set  150-200Mr 

EXCfajpENT 

Sweep  Oeneratop  Midel  M  for  AN/APQ13. 
Made  by  M.I.T.  Radiation  I.ab<>ratonr 

EXCELLENT 

T8-lie/AP  Teat  Set . 

Nary  Teal  Reo^rer — Tm  CPR  OOAAB  for  nae 

with  ABD  and  ABK  equipmem . 

General  Electric  Contact  Making  Voltmeter 

Type  TSB-20  . 

General  Electric  Ammeter  with  ahunt  DB-12. 

6-3006  ampB  D.C . . 

Weatlngbouae  Ammeter  Type  5X  with  ahunt 

0-1200  ampe  D.C . 

Wtfton  Model  506  Voltmeter  0-20.000  VolU 

with  4  Model  505  multlpUm . NEW 

1-236  Tmt  Set . NEW 

t-149  M  Set . EXCELLENT 

Radar  Oonrerter  A  Range  Plan  Pmltlon  Indi¬ 
cator  Type  CBM-ISACW  Range  0-16.009 

yda  and  0-48.000  yda . 

LU-lRadar  Teat  Set . NEW 

A8D  ScopM— ConUlng  5rP7  . .  i:XCELLKNT 
InaulatUm  Taater — Interstate  Mfg.  Co.  Model 

1000  .  EXCELLENT 

BC-906  Frequency  Meter  . EXCELLENT 

Output  Meter  CWl  60ABJ.  mV.  60  e^lm. 
P.O.  A8B  Radar  with  manual  . .  LIKE  S'KW 

1-90  That  Set . EXCELLENT 

I-130A  Signal  Generator  for  SCR522 

EXi'ELLENT 

TB-80AT  Teat  Meter  0-1  ma.  for  .ARC-l . 

bifioe  Cylinder  Ihennometer  Tester-  Mark  II. 
Wheeler  Inat.  Co..  Irtm-Conatantan.  CoppM* 

Conalantan  0-350*C . EXCIXLENT 

fiiglne  Cylinder  'Ihermonieter  Teeter— Wheeloo 
InM.  Co..  Iron-Conatantan.  Copper  Conatan* 
tan,  Chrouael-Alumel  0-1400*C  EXCELLENT 
T8-24A/ARR2  Teat  OacUlator. .  .EXCELLENT 
I-t90B  Signal  Generator  . 


Thermistor  Brsdae — Callbraterl. 
Output  Meter  ('W1-00AAK  wl 


Teletype  Paper— NtO*  wide  i  3%*  dla  rolls 
— White  single  . roll 


Hand  Keys  for  transmuting,  code . 

Bassett  Aircraft  Radio  Transmitter-Rerelrer. 

watt,  tubea.  cryttal,  battery  -  — 

tenna  (MC-O)  . 

Bassett  Aircraft  Beacon  Receii 

weather,  tower  frequenelen  . 

PL-6  Range  Filters . 

Une  KiRer  for  ARC-5— F9/AR . 

BC-709  Interphone  AmpUfter.  tubt 

operated  . 

MR-9F  Bendix  Remote  Control  Unit  for  RA- 
10  Reoclrer  . 


.  .NEW  31.M 
-range. 

..NEW  r3.M 
..NEW  1.90 
.  N'EW  I.M 
battery 

..NEW  4.M 


Selsyn  Transmitter — Pioneer  Inal. — AY-14 
Excellent  for  Indlcatcr  appllratlons 

EXiinJJ-lNT 

Low  Inertia  Motor  Type  No.  10047-XA  24 
folt— Pioneer  Inst.  Preeision  type . 


Mine  I>etector  SOR625  for  locating  metal, 
underground  plpee.  prospect  ng.  etc. 

With  Manuals  . GOOD  30. M 

SKW  00.50 


USED 

NEW 

PE-206  iDvertee  900  cycle— W1U  power  Al*N4 
and  APN9  24V.  D.C,  Input . 

RA-62  BeetlAer  Power  Supply  for  8CR-522— 

115V.  A.C . UKE  NEW 

PE-7S  Dynamotor  Power  Supply  for  BC-.^T.*!- 

IIHIOV.  D  C.  Output  . EXCkaiJCNT 

Welding  Type  Transformer  •lOS/llO/ILIV.  60 
cycle  Input  190  amperes — 5V.  output— Amer- 

tran  . EXCEIXENT 

Transformer  6200V.  W  32Sma  easily  C.T.  for 
.1100-0-3100  W  650MA.— Primary  105/110/ 
116V.  60  cycle — Amertran . NEW 


BC-S75  Transmitters  Comi^ete  with  tuning 
units,  plugs,  dynamotort.  mountings,  micro- 

pbonea.  Export  packed . LIKE  NEW 

AT1>  Transmitter  540-9050KC.  50  watt  CW 
and  phone.  Ccunpiete  with  tubM.  ooib.  dyna- 

motor  . NEW’ 

RC-222  Walkie-Talkie— Frequency  29-52Mr. 
with  crystal:  less  tubes,  battery,  and  an¬ 
tenna . NEW 

FT  167HV  Federal  Transmitter,  operating 
Hhelf.  tubes,  crystals.  Frequency  range 


HIGH  VOLTAGE  OIL  CAPACITORS— 

BRAND  NEW 

1.  mfd  15.060  WrVDT .  . 114.00 

25  mfd.  2000  roll  Photoflash . 10.00 

.65  mfd.  12.500  VDVC .  12.90 

.02  mfd.  20.000  WVDC .  4.05 

.5  mfd.  25.000  "WDC .  I4.96 

1.  mfd.  0000  WTY’IX: .  5.9S 

We  hare  hundreds  of  new  oil  and  high  roltage 
mica  capacitors.  Send  us  your  requlremeata. 


OMAN  MOTOR  GENERATOR  BET 

M  *;  075-6-1 

tWuierate^:  115  V.  AC  5.3  amps  26  V  DO  100  watts 
4Kn  eye  I.h  amps. 

Motor:  115  210  V  60  cycle,  single  phase,  Sl.'in 
RPM  10.5  amps  NEW . ItTO.OO 


Glide  Path  Tiansmltter  CDE  52220— P.O.  TC-l 

Ettuipmeni  . EXCELLENT 

Delco  Motor-  27  volts  2.4  am|K -3600  RPM 
Constant  Speed  Model  A-71.55  Goremor  Type 

— Shu»*t  . NEW 

H8-39  Headnet  with  plug . NEW 

GSAP  Gun  Camera — Excellent  Condition  with 
lease  16MM  Standard  50  G.  m'^galne  type 
Unronrerted 

Con'erfeYl  with  T:ewf1nder.  exprwire  guide, 
handle,  hattery  ra**e.  etc . 


APR.nAX  RecHeer  . LIKE  Ninv  325.00 

R.ME45  Receiver  with  speaker. ..  .EXCIXLENT  125.00 
Hallii-rafters  8-30  Receiver  27.5-143MC.  AM- 

FM  . EXCEIX9:NT  200.00 

llalllcrafters  S-51  Marine  Rseelrer . NEW  125.00 

ARR-5  Receiver  r.0-143MC.  AM  FM 

EXCELLENT  05.00 

RU-19  Becelters  —Complete . NEW’  27.50 

BC-011  Haodis  Talkie. . .  .NEW  A  LIKE  NEW  06.00 
RA-ie  Bendlx  Compam  Receivers.  .UKE  NEW  24.10 
RC-610D  Tfansmltter — 500  watt— tubes  A 

speech  amp . GOOD  CONDITION  075.00 

RC-640  ^ananitter— .50  watt  rack  type — Same 
Frequency  aa  SrR522. .  .GOOD  CONDITION  005.00 


TUBES  IN  STOCK 
CLEAN  BULK  BOXED 

We  1Ia«e  TI)oiisaad<i  cf  Unlisted  T*ibss 
Your  Requirvmeou. 

$.0#  I  72( 


6B8G. 

6C4.  . 

•1F.5 . - 

6«L7.  1.06 

0SN7OT.  2.00 
68N7W..  2.20 

6ftQ7 . 70 

61^5 . 00 

0Y6 . 06 

6V6 .  1.26 

OVOOT...  1.20 

12A0 . 36 

12H6 . 78 

12KA  ...  .00 

12SH7...  .60 

128X7 . 60 

128R7  . .  .60 

OL446B..  3.06 

12X3 . 20 

2304 . 40 

RKS4 . 30 

RKR72..  .46 

RKR73..  .46 

VR150...  1.00 

VT4C . 30 

VT06BR.  10.60 
VT15S...  0.80 

WrL530...  16.00 
WL532...  1.60 

2U . 30 


3BP1. 
3EP1 
3rP7. 
5AP1 .  . . 
8BPI . . . 
5BP4  .. 
5FP7... 
66P1  . . 
7BP7. 
2028  . 
2C44.  .. 
2R22.  . 
2J21  . 
2J21A. 

2 J22 ... 
2J28  .  . 
2J27 ... 
3X18  . .. 
5X23... 
2X2  . . 
2X2A. 
3D8 

5U46. ! 
5Y30T 
5Y30.. 
6ZS  . . . 
8A8  .  . 
8AB7.. 


PLUGS 

PLQ-lTl.  FL-172.  PLQ  60.  PLO  6.1,  PL-14; 

rL-143.  PL-131.  PL-152.  PL-153.  PL-15^ 

PL158.  PLQ-loi.  Plua  for  ARC  1.  ABC-: 
ARC'S.  BC^5.  8CB-5M,  BC-S48.  GP-8.  OP-; 
UJ  Frequency  Meters,  and  many  others. 


1  KVA  Sola  Constant  Voltage  Transformer — 

115V.  60  cycles . 

APN-1  Altimeter  Indicator,  basic  movement 

O-lma.,  5ma.  shunt.  270*  dial.  An  cxeellent 
haste  mnrement  for  constructing  meters. 

General  Electric  . NEW 

Crystal  and  Coll  SKa  for  Randy-Thlkle— ttSS. 
4280.  4840.  5327.5.  5437.6.  5500K.C— 2  crys¬ 
tals  and  2  colls  per  set . SET 


Sound  powered  bead  and  chest  sets— mann- 
fartnred  by  U.  8.  Instrument  Co.  Excellent 

used  . 7 . 4.00 

per  pair 


Weetoo  Tachometer  Generator  Modal  724 

Type  C  . OGGI)  USED 

Weston  Electrical  Tachometer  Modal  641 
for  use  with  724  Generator  O-luOO  RPM 
Ratio  2:1  . NEW 


aEcntONics— /aiHRinr,  ivsi 
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SEARCHLIGHT  SECTION 


II 

I' 

|| 


NEW  YORK'S  %  RADIO  TUBE 


JBtBTY  tltCTBONICS.  INC 

W  I3S  UIBfePTY  ST.,  NEW  Y0RK6.H.Y. 


PHONE  UOORTH  4-8262 


RICE  I  TYFS 
U.M  3VRG..  . 

t  M I SAS . 

l.M  1B34  . 

S.M  JII24W.. 
l.M  KLiC... 
l.M  Ml... 
l.M  Ml  .. 
4.M  M4.... 
4  M  Ml  . .  . 

i75  ROPl/A. 
.M  19.24... 

7.M  SN4 _ 

7.M  4A1  ... 
l.M  4C27.... 
7.M  4J2S.... 
!.!•  4J24... 
M.M  4JM.. 

S.M  4jSt.. 
44  M  4JJ7.... 
445  4JM.. 
155  4J54... 
1.75  4J41.... 
I  75  4J57... 
5.M  4J4J... 
3  75  CRB... 
5.M  5BP4.. 
5.M  K'.Pl .  . 
5.M  5Dil... 
l.M  SJiJ... 
5  45  ;  5Ji4.... 
5.45  1  5JP1... 
1.75  5JP3  .  . 

.55  5JP4.  . 
i.75  I  5LP1 .  . 
3I.M  :  4<.31... 
.44  1  C4A  .  .  . 
5.45  7BP7  - 
1.75  7UP4  .  . 
5.75  1  13AP4. 
3.35  I  I5E.  .  . . 
44.M  I  I5R.... 
4.45  !  NEI4  . 
4  45  ;  FGI7. . 
7.75  RXil  . 
13.54  RK54.. 
14  45  '  RK44  . 
14.45  I  RK73.. 
I45.M  RK75.. 

7.45  FG45  . 
I54.M  '  I44TH. 
44.M  I  FGI45. 
54.54  I  FI35  . . 
45.M  FGI73. 
45.M  345A... 

37.54  311 _ 

37.54  3I7C... 
37.54  343C.. . 
,  47.54  344C... 
344.54  I  354TL . 


TEST  EQUIPMENT 

Mkrowov4  K  tond  2400  MC. 

T6KI-8E  SHetrva  AnalyMr 
K  BrMd  Flft»  AttaiMtor 

X  tond 

TSX>48C  SftetriiM  Analynr  .  «  .  . 

T8  12  Unit  1  USWR  HMtiirlfit  AMPlIAtr,  2 
T8  12  Unit  2  PlnaMiif  f«f  RMia  T8l3  ^ 

T8I5AA  V8WR  Mt4siiriii|  AapliMr  Ntvy  typt  T8 

TAAOIBL  V8WR  MMuariiif  AapHMr.  Br4W*lM 
T8  53  X  B«ii4  P«wtr  afi4  FrHMRcy  Mtltr 
T8  35  X  Band  PalMd  Blanal  QMiaratar 
T8  35  X  Band  Pawar  Mtfar 
T8  45  X  Baad  8ljaal  Qanaratar 
T8  145  X  Baad  BItatl  Gaaaratar 
T8  253  Navy  Varaiaa  at  T8  145 
T8  108 

X  Baad  Mafia  T  PlaaWaa 
X  Baad  Taaafela  Crystal  Maaats 
S  Bond 

T83A/AP  8  Baad  Pawar  aad  Fraaaaacy  Malar 
RF  4  Elaatriaally  Taaad  8  Band  Ccha  Bax 
BC  I277/45ABQ  8  Baad  Palsad  8»anal  Gaaarotar 
PE  152  Httk  Pawar  8  Baad  Slfaal  Gaaaratar 
L  Bond 

Hasaltlaa  1538  Elfaal  Gaaaratar  la  ta  238  Mapacyate 
Maasaramaau  Carp,  typa  84  8taadard  Plpaal  Gaaaratar 
T8  47.  45  ta  4M  MC  Sifnat  Gaaaratar 

Broodcost  Wov4  Bonds 
I82C  Rldar  Clianalyst 
81iart  Wava  Adaptar  far  I52C 
Farris  22A.  8i|nal  Gaaaratar 
T8  174  Slpaal  ^  ... 

Otcilloscopop 
BC  l2t7A  asad  la  LZ  sals 
T$  34  Osailllaeapas  WE 
Bupraaa  554  Froqoooaki 

RCA  Aadia  dianalyst 
Hasdatt  Packard 

Othor  tost  Eqwipoioot  ond  Motors 
T8  ll/A  Maaaat  Flax  Matsr 
Gsnsral  Ra^a  V  T  Valtaalar  725A 
Caharatar  WE  1-147  _ 

UHF  Radia  Malta  4  FIMd  Btraaitfi  llatar  Maiars- 
aiants  Carp  typa  M 
Gansral  Radia  1000  ayalat  typa  213 
Limit  Bridpaa 

Boontaa  Btandtrd  ladaetaaraa 
Waatoa  Maters  typas  430.  420.  741 

IMadal  40  Pyraamtar  ^  ^  ^ 

Rawson.  aistars  O-IO  Mlaraamaara  0-8  MIHNall 
RADAR  8ats  4  Parts 
APS  3— APS  4— BCR  285 
R.III/APR5A  Raealvsrs 


TYPB  PRICE  I 

374B .  $8.M 

544TH .  4.M 

5P7A .  4.M 

SlOA .  7.45 

51IA .  7.45 

5I3A .  8.45 

537A .  3.45 

531 A .  i.45 

554A .  5.45 

554B .  3.45 

557A .  57.54 

548AS .  3.45 

57IB . 45 

555A .  4.45 

58aA .  3-45 

543A .  5.45  ' 

544A .  5.45  I 

MX4MU...  .75  1 

4I7A .  7.45 

454A .  5.45 

445A .  1.45  I 

445B .  2.45  I 

455TL .  58.M  I 

454 A .  5.45 

471A .  3.75 

527 .  58.M 

WL535 .  13.54 

WL551 .  5.54 

74IA .  5.54 

743A .  3.45  1 

I  745A .  2.45  j 

745AY .  18.M  I 

745CY .  I8.M  ' 

747A .  7.45 

7I4AY .  5.45 

7I5A .  7.45 

715B .  4.45 

7I5C .  25.M 

7I7A . 75 

7I8AY  BY.  18.M 
734A/B,  C/D  Y 

45.M 

73IA .  3.45 

733A .  1.45 

723A/B....  14.45 

734A .  3.48 

734B .  5.45 

738A .  5.45 

7i5A .  5.45 

735B .  55.M 

735C .  54.M 

738AY .  37.M 


•55... 

584R.. 

415. .  . 

414. .  . 
45  lA.. 

454. .  . 

455.. . 

455. .  . 

457.. . 
458A.. 
454  .. 
475A.. 
441.  . 
1385 
1511 

1515. . 
1415  . 
1514.  . 
1534  . 
1433.  . 

1434. . 

1435. . 
1851.  . 
8413 
8415 
84I4A. 

8434.  . 

8435.  . 


THE  BEST  IN  ELECTRONIC  SURPLUS! 


250  W.  &  500  W.  PUBLIC  ADDRESS 
SYSTEMS  FOR  CIVILIAN  DEFENSE 

For  Fixod  or  Portoble-MobUo  inotaUotkms, 
whoro  giost  powor  roquiremonts  mutt  bo 
mot.  Both  typos.  HLAS  (SOOW.)  and 
BEACHMASTER  (250W.).  aro  rugqod 
Wostom  Eloctric  dostgn  and  monufacturo. 
AToUabio  with  sporoi.  B  dosirod.  Now 
oquipmont  comploto  roody  lor  sorrlco. 
WRITE  FOR  PRICES  AND  DESCRIPTIVE 
SHEETS. 


MISCELLANEOUS  BARGAINS! 

"SNOOPERSCOPE"  TUBE 


AVAILABLE  FOR 
IMMEDIATE  DELIVERY 

0C4iO  Traasmittors,  w/BC-814  flpaoch  Am- 
pliliort.  14  to  SO  me.  SOO  Walit  Phono.  400 
Waita  CW. 

TCS  ^Colliap)  TroBJiniffor-Rocolror*.  14  to 
144  me.  20  watts  phono  and  40  waits  CW. 
Oporation  12/14  V.  DC.  COMPLETE  with  aU 
accoaoorioo.  oxcoUont  eondition  oquipmont. 

SHIP  TBAHSMITTEBS,  EMCA  MODllS  $010 
d  OOiS.  Intonaodiolo  and  High  Froquoner 
unite.  200  Wotte  output  Also,  omorqoncy 
traaamittoro.  auto-alarms,  ontonaa  strata 
Insulotors.  stond^tte.  doek-oatraaeo.  ole. 
Largo  Borings  to  shipyards,  stoamship  linos, 
and  sorrieo  orgaaisoUoas. 

SHIP  RADAS.  Writs  for  our  Ustiag. 


Infra-Bed  Image  Conrerter  Tuba  (Brltlah)  to  maka 
"Snooperecopee.”  ‘'Hnipertoopee.**  and  otbar  da- 
Tlcee  that  sae  In  tbe  dsrk.  Han  many  uaefu)  indua- 
trtal  applieatloni.  Operataa  witb  InvUible  infra-red 
rare,  without  acanning  or  ampliflera.  Supplied  with 
tf^'hnical  dats  and  diagrams.  Every  tube  guaraataad  1 

EACH  . $4.31 

•  for . WM 

BAU8CH  A  LOM8  Front-End  Lens  Aaaemblr,  for 

best  imaiw.  F3.1.  3.5  In.  B.K.  EACH . il8.M 

MOUNTED  LENS  UNIT,  also  for  front-and.  reatilta 
an  rood  as  B  A  L  unit.  Bpet^  F1.8  f.  1,  91.44mm. 
outside  dia.  at  (Hie  ena  60  nun.  length  of  mount 

<4  mm.  PRICE.  EACH . 37.08 

General  Claetrio  Amplldyna  M.G.  Sat.  generator 
type  #V-S875677.  motor  type  #73AB58.  Nary  SCO- 
21  ABU,  115/230  V..  60  grelea.  motor  rated  at% 
HP,  fenerator  output  350  v.  DC  at  375  watta.  NEW. 
PRICE.  EACH  . $10.84 


TELEMARINE  COMMUNICATIONS  COMPANY 

540  W.  27TH  STREET,  NEW  YORK  1,  N.  Y. 


T.I.phoM: 
LOngacre  4-4490 


Cabl«  Addratt: 
TELEMARINE 


10  MFD . 400  VOLTS . S7  CENTS 

AHSastb  ratM  ot  484V  aoslaat  as  aoaratlng  tamparstiira  ef  72*C.  tfiaaa  astloaslly  fsaiam  ••*>8  MFD 
enmaHara  will  amat  all  aaaiaiaralal  apaalSeatlaaa  and  ofarata  ad  IMV  srovfdad  that  tha  aparstlaa  tem- 
Sarstara  data  aat  axaaad  4t*C.  Masanriaa  3  S/I8  a  2  i  3  25/32  aad  aaakad  24  ta  a  asrtaa,  watehlat  42 
rwrds  this  Itam  Blla  tha  aaad  far  an  axoallaat  Uttar  aad  power  aarraatlaa  davlaa.  Laag  laatiat.  astreaiety 
tew  In  dlalaatrte  teakasa  sad  smJIshte  Is  sMtelaat  sssatity  far  s  Isrta  msaufsatiirar.  SmsH  ossstittea— 
3.57.  Cortaa  oosatHlaa  1.45.  Bsmplaa  Man  rassaat 

WESTON  LABORATORIES  Weston  93,  Massachusetts 


WESTINGHOUSE 
HIPERSIL  CORES 


OVER  20,000  UNITS  IN  SEVERAL  DL 
MENSIONS.  AVAILABLE  FOR  IMMEDI¬ 
ATE  DELIVERY.  SEND  FOR  U8I  WITH 
COMPLETE  DESCRIPTIONS. 


vsssepi..  OTiued 

2C40  TUBES 

sutpl.s  stock. 
ladivtdMily  boxod.  tostod  ond  gMrontted.  In 
loH  25  or  mori — $2.35  oodi  postpoid. 

RAHIA  liART  1B74B  Rlrorvtow  Avo. 
llAUItl  IN  A II I  Rocky  Rlrofg  Ohio 


SHEET  METAL  MACHINERY 


RAYTHEON  MFG.  CO. 

Surplus  Salts  Dept.  Wolthoui,  Muss. 
rW.  Waltham  5-5MO— Ert.  2 


290 


JaHuary,  1951  —  ELECTRONICS 


^ALVARADIO 


SUPPLY 
CO.  i 


SEARCHLIGHT  SECTION 


TRANSFORMER  VALUES 

All  IIS  V,  40  Cy.  Miil«w 
otli«rw(s«  Itsttd. 

Compora  That*  PrkasI 
STANCOR  P-40M  FILAMENT 
TRANSFORMER  SMaaSary  S 
Vatti  C.T.  14  asM.  Caaai 
Haavy  iaty.  It  RV.  Iniala- 
tlaa  $4^*5  a#  ^  ♦  o 

THERMAbOR*  i-M  FILAMENT  TRANSFORMER 
Sacaadary  8  Valti  C.T.  2t  aaipa.  lOKV  lasatatlaa. 

Cataa.  Haavy  duly  . 88  31 

UTC  LS-lt3  POWER  TRANSFORMER.  Utt-300 

CT  at  4M  MA.  lit  af  220  Prlaiary .  124  50 

UTC  LS-li4  POWER  TRANSFORMER.  TtOt  tttt. 

8000,  CT  at  800  MA  ItO  ar  220  Prtaian .  800.80 

UTC  LS-IOI  POWER  transformer,  050-800  at 
125  MA.  3  Olamaat  windiata,  taoaad  ^aiary  .  15.05 
UTC  LS-73  POWER  TRANSFORMER  1000-000  CT 
at  500  MA.  140  CT  at  50  MA.  5  Olaaiaat  wladlaia. 

Taoaad  arlaiary  .  812.05 

THOROARSON  T2tF20  FILAMENT  TRANSFORM. 


OHMITE 
Pewtr  Tap 

CERAMIC 

SWITCHES 


NOISE  FILTERS 

■AR6AIN  PRICID 
■ada  aapaalally 
far  ladastrlal  aaa 

Millar  7041. 

5-aMaa  . 84.00 

Millar  7042. 

lO-anpa  . 85.06 

Millar  7043. 

20.aaiN  . 80.0S 

Mai.  220  V.  WrHa  far 

aaaiplata  lafaraiatlaa. 


Chacfc  Thia  Uot!  P«rt  af  Oyr  Complafa 

TEST  EQUIPMENT 

All  availaMa  diraat  fra - •  -  -- 

Madiaia  ahipaiaat.  Wr 
ardara  aad  raaaaat  far 
TS.IO/AP 
Tt.|4/AP 
TS-IO/AP 
TS.23/AP 
TS.33/AP 
TS.3S/APCY04 
TS-30/AP 

TR. 4I/CRN.I 

TS. 48/APM.3 

TS.47/APR 
Tt-80/APN 
TS-OI/AP 
TS-02/AP 
TS-74/UPM 
TS-tO 
TS.02/AP 
TS-IOe/AP 
TS-IIO/AP 
TS-I20/AP 
TS-l3i/AP 
T8.I43/CPM.1 
TS.I04/AR 
TS.I70/ARN.8 
TS.I75  * 

TS-iSO  r 

TS.I02/CPH.4  I 

TS-204  / 

TS-233/TPN.2  I 

Ti.270/AP  I 

lE-IO  Taat  Sat  / 

IC.40B  I 


ta.  wira  ar  talaoltaaa  «a«r 
prieaa  aad  lafaraiailaai 
a>an«l  a>wraaar 
TS'O  aianai  ••wra>ar 
l-ao-a  Tm*  a«t  DywsMwaaar 


Brpnd  New!  | 
AMPHENOL 
AN  CONNECTORS 


T$329/U  FREQUENCY 
METER  CASES 


MIDGET  VARIABLE 
CONDENSERS 


THERMADOR  SPECIAL  TRANSFORMERS 
Ballt  tar  GavarnMaat  LaOaratary  aaa. 

All  OarMatleally  laalad  with  ilaaa  taraiiaala. 
caOTOT.  aoo.  caarsa.  aoov.,  caaraa.  toeo  v 
TOO  V  CT  at  tao  aao  ct  at  too  eao  v  at  at  aoo 
MA.  a  aum*n»  MA.  1  Alaaiaat  aia.  S  Olaniant 
winatf»aa-  o-o*  wiaaiitaa-  a.y-AA.  w>naii»«a.  a.a-aA. 
•A.  s-BA.  0-aA.  o.a.i.sA,  o-aA.  a.a-4A.  o-ba. 
•Ha.  wt.  ao  ia«.  lana.  wt.  %•  lm.  aaa.  wt.  a«  ia«. 

•sm'  oo.oa'  oa.ao 


T.19-C-3i  S>20H, 

300  mo.  All  Droed  i 
In  oriRinol  wooden  bexet. 


U  S  N  C  V  49598 
ADAPTER  KIT 


U.  S.  NAVY  MODEL  OQ 

WESTON  MODEL  TRR 

SOU  TTPE  TOTS  CHABT  thewliig  tab., 
data,  ToluM,  .te.  with  .ufilciwit  teem  to 
add  laletmattea  on  a.w  tnbw  or  ipwlol 
data  on  i...arch  prolwts,  .te. 

TU*  unit  ia  partienlarlT  inltwl  to  .p.- 
eiol  appUeation*  on  THS  TBHEZ  COM¬ 
PONENTS  ARE  COMPLETELY  INDEPEND¬ 
ENT  OF  EACH  OTHER  thus  mtaliUag  Ih. 
tMt  Mction  to  b.  rMidily  adaptabto  4  In- 
tardtongmibl.  to  epanit.  with  oay  ot  all 
tub.  bosM  and  Mckat  eembinattons  d.- 
■Ind. 

Cempl.to  ia  oak  cairyiag  com,  with 
manual  Mtowing  IhMry,  dMiga  dkigiuam, 
epuratlag  Instructioa.,  tab.  doto.  tub. 
b<m.  coaaMtion.  4  part.  Itot.  DiawaMoa. 
appro..  13"W  WX  t"H,  w.lght  approx. 
U  Um. 

THESE  UNITS  ARE 
USED— OUARANTEEO 


TRANSCON  DUCTANCE 
TUBE  TESTER 


A  proportional  mutual  eoadacianeo  tester 
which  la  ideally  suited  for  predoctlea.  re¬ 
search  and  similar  testiaq  where  Tersatil. 
ity  ond  a  Gm  test  is  essentiaL 


The  Weston  7tS  unit  is  composed  of  3 
separate  0  removable  components: 
BOCIET  and  PLUG  PANEL  consistiBB  el 
3  standard  sockets:  4  pin.  S  pin*  3  pin, 
comblnaden  large  &  small  7  pin,  I  pin 
loktol.  3  pin  octal,  miniature,  acorn  and  a 
socket  testing  Western  Electric  315A 
peanut  tubes.  AU  pins  ore  wired  and  num¬ 
bered  widi  leods  terminating  at  a  num¬ 
bered  plug  board.  Additional  sockets, 
plugs,  etc.  con  be  added  and  connected 
to  the  standard  pin  wiring  os  reqnired. 


GASOLINE  HEATER 
MOTOROLA 

MDDEL  6N-3-2 

An  Internal  eembustion  type  heater  which 
will  give  154)00  B.T.U.  el  hoot  per  henr. 
Ideally  suited  ler  use  with  equipment, 
farms,  boats,  bunoolows.  cabins.  troUers. 
work  sheds,  darkroosas.  mobile  equip¬ 
ment.  transmitter  stations,  etc.,  and  any 
ploce  where  a  quick  heat  Is  required  in 
volume. 

Very  economical  in  opetatien  trnih 
holds  mae  goUon  el  gasoline  whidi  Is 
suUicient  lor  0  hours  eperotien.  Uses  cmy 
grade  gasoline. 

This  unit  is  dssSgned  primarily  lor  air- 
cr^t  installation.  34-30  voHs  D.C.  but  It 
MB  be  reodUy  odapted  for  a  113  or  330 
volt  00  cycle  power  supply  by  use  of  a 
transformer  a^  reetlfler.  Simple  circuit 
diagram  for  adoption  to  US  or  230  veils  00 
cycle  use  supplM  with  eo^  unit  Cam  be 
used  on  33  v^  farm  or  boat  systesu  as 
Is  without  the  inslollotiM  of  oddltiensd 


TUBE  TE8T1NC  SECTION  consistiBg  of  a 
multtronge  A.C.  Rooter.  Voltage  meter, 
and  Element  Voltmeter  and  a  Percentage 
Mutuol  Conduetonee  Indicating  meter. 
Completely  wired  with  appropriate  auto- 
malic  awit^es  separote  controlled  hooter 
voltoge  transformer,  electrode  transformer, 
controls,  short  indicotor.  etc.  and  a  num¬ 
bered  plug  beord  section  with  poich  cards 
to  connect  to  the  tube  socket  pcmeL  Oper¬ 
ates  on  115  volt  30  cycle. 


ONLY  $89.50 


They  are  in  excellent  conditien  and  ap- 
peorance.  They  have  all  been  Aorenghly 
inspected,  tooted  4  reflnished  4  are  Inlly 
guaranteed  te  be  in  perfect  operating  con¬ 
dition  and  te  give  complete  satisfoctlon. 
They  ore.  of  oourse,  subject  to  your  in¬ 
spection  4  opproval  4  may  be  returned 
for  full  credit  if  returned  te  us  preprtd 
within  10  days  el  receipt. 


MARITIME  SWITCHBOARD 

33R  Caaal  St..  N.  Y.  13,  N.  Y. 
Worth  4-$217 


ELECTRONICS  — JoiNierr.  I9SI 


SEARCHLIGHT  SECTION 


it'  * 


AVAILABLE  FROM  STOCK 

HUGE  INVENTORIES 

AT  LIFE  ELECTRONICS  SALES 


I 


WATT  RESISTORS 
-10—20  WATT  POWER  RESISTORS 
25  AND  50  WATT  RHEOSTATS 
POTENTIOMETERS 


UG  CONNECTORS  AN  CONNECTORS 
UHF  CONNECTORS  COAXIAL  CABLE 


★  ★★★★★★★★★★★ 

^  LIFE 


ELECTRONIC  SALES 

345  Broadway  New  York  13,  N.  Y. 

Digby  9-4154 

★  ★★★★★★★★★★★ 


★ 

★ 


★ 

★ 


RECEIVING  AND  TRANSMITTING  TUBES 
CRYSTAL  DIODES 
SOCKETS 


REGULAR  AND  SILVERED 
MICA  CAPACITORS 
TRANSMITTING  MICA  CAPACITORS 
OIL  CAPACITORS— ALL  TYPES 


3AG— 4AG— BAG  FUSES— FUSE  HOLDERS 


CONDENSERS 


Ceramicons,  micas,  bathtubs,  oils.  Large  quantities  on  hand  for 
immediate  shipment. 

See  our  ads  in  October,  November,  December  Electronics. 
Inquiries  solicited  and  promptly  answered 


MONMOUTH  RADIO  LABORATORIES 


BOX  159 


OAKHURST,  N.  J. 


m 


MIRROR  ~  front  onrfnoo 
aluminliod  on  optlonl  sU 
1  B/IC*  dinmotor 
thiek  . 


‘fltr 


I'RECISION  LETKL  ~  Intorlor 
sround  tub*  lovel  with  4  nd- 
JuBtlng  ocr^ws. Overall  length 
l^**.  dlain.  16/tS*.  Ono  ond 
with  nhoulder  dlam. 


^DELCO  BLOWER  —  drocco 
typo  D.C.  Flanff*  diameter 
IH”  blade  3.S/16*  RPM  • 

It  volts  t4M  RPM  O  4  volts 
1604  . St3f 


BRLBMVM  RECTIFIERS  ~ 
O.B.  model  4RB  IFBI  max» 
imum.  A  .  C .  volts  H 
D.C.  ampa  0.154 . $1M 


SILVERPLATED  REFLEC¬ 
TOR — Overall  Dimensions 
Reflecting  Surface 
4^*.  Depth  !%*•  Individ* 
ually  boxed  U4  ea. 
per  100. 


Mnlalnrs  laaip  T154*  t 
volt  .11  amp.  Airplane 
Indicator,  Amb.  Ctd. 

10  for  .  M 

104  for  . f7AS 


Lamp  Asssihly  CMS 
Qm.  1  Made  bv  Bast* 
man  Kodak  with  Iris 
Diaphragm  It  volt 
lamp . sack  S1,S5 


TELECHRON  B>3*4  watt  Synchronous 
Motors  6/6  RPM  on  60  cycles,  1  RPM  on 


40  cycles  , 

UNO  FON  FRCt  OULLCTIN 

•«eSv  s-sisa^ 


AU  PRICtS  r.0.t.  N.  V.  CITY 


“STANDARD”  BRAND 
NEW  SPECIALS 

AMERTRA5I  TRAN8TAT  VOLTAGE 
REGULATOR;  2KVA;  Prl:  00  to  ISOV. 
50/40  OPS:  Output:  116V  0  17.4A  Maxi¬ 
mum.  Type  RH . $t4U  ea. 

POWER  TRANSFORMER.  STANCOR: 
Prl:  116V  50/60  rPS  Sec:  700V  CT  0  100 
MA:  SV.  CT  0  3A:  6  3V  0  t.6A.  Her* 
metU'ally  sealed  rectangular  can:  4H*  W 

X  4 %‘'D  X  O'H . Special  $2.45  ea. 

AUTO  TRANSFORMER,  RAYTHEON: 
Prl:  230V.  60  CPS:  1780V.  RMS  test.  Sec: 
116V,  26A.  7-W’  X  lO'D  X  lO'H.  Open 
frame  construction  ....  . $lf  J5  ca. 

IN28A  8YLVANIA  SIUCON  CRYSTAL 
DIODE:  10.000  MC  converter.  Navy  in* 

■pected,  individually  boxed . Ml  each 

15  for  $».M 

250  MM  PRECISION  VERNIER  CAL¬ 
IPERS:  Inside  and  outaide;  Reads  to  1/50 
MM;  Jaw  depth  62  51M;  highest  quality 
const  ructi'>n:  supplied  with  leatherette 
pluah  lined  caee;  American  Measuring  In¬ 
struments  Corp.  Model  20 . $14.M  sa. 

MICROAMMETBR.  TYPE  RX85  WEST* 
INGHOUSE;  0-500  ua;  3*  rectangular 
bakelite  ras»s  0-25  watt  acale;  Special 

$4J5  ca. 

All  Items  brand  new.  fully  guaranteed. 
F-O.n.  our  plant  N.  Y.  C. 

Send  for  /oftsf  cotofog.  listing  one  of  fhe  fsrg- 
etf  surplus  stocks,  hundrods  of  hard  to  got 
itoms  at  lowost  prices.  Motors,  fuses,  fuss 
holders,  switches,  condensers,  jocks,  plugs,  con¬ 
nectors,  cobles,  etc.,  etc. 

STANDARD  RADIO- 
ELECIRICAL  PRODUCTS 

2260  WASHINGTON  AVENUE 
NEW  YORK  57,  NEW  YORK 

JUDSON  «-3764 


lanuary,  7951  —  ELECTRONICS 
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SEARCHLIGHT  SECTION 


Desirable 

Select  Surplus 
ELECTRONIC 
EQUIPMENT 


e  BC-975*C  Aircrcdt  transmitters  com- 
ploto.  now,  with  oil  tumina  units* 

S4  Toll  dynomotor*  tubes,  plugs, 

•te.  .  $1254)0 

•  BC*1$1  same  as  above  for  IS  volt 

operation  .  $115.00 

•  TDE  Navy  model  radio  transmitters 

with  250  volts,  D.C.  power  supply, 
compete  with  tubes,  ready  for 
eperotfon.  New  .  10754)0 

•  8CB-522  Aircraft  radio  transmitters* 

receivers  complete  with  dynamotor, 
control  box,  plugs,  iock^x,  micro¬ 
phone  adapter,  microphone,  head¬ 
set,  extension  cord.  Newly  over¬ 
hauled,  inspected  and  tested  .  $150.00 

•  SF  Ships*  radar  units  complete 

srifo  all  components  .  $5004)0 


•TCS,  Collins  type  Navy  and  mobile 
type  tronsmitters-receivers  complete 
with  remote  control,  ontenno  coil, 
cables,  key,  microphone,  for  110 
volt  A.C.  operation  Including  set  of 
parts.  New  in  origincU  coses .  $1,2754)0 


•  TCS  Collins  type,  transmltters-re- 
ceivers,  same  os  o^ve  but  without 
spare  parts.  Refinished,  checked- 
out  ond  guaranteed  for  operation 

on  12  or  24  volU  D.C .  $5754)0 

•  ET-$025-Dl  Rodiomarine  Corpora¬ 
tion  telegrcrph  trcmsmitters  .  $575.00 

•  .BC-OOO  Receivers,  unconverted  24 

volt  operation  .  $150.00 

•  MN-2$  Bendix  radio  compass  re¬ 
ceivers  .  $4504)0 

•  BC-221  AJ[.  Frequency  meters  with 

m^ulation  .  $125.00 

•  BC-221  Frequency  meters  without 

modulation  .  $100.00 

•  UC-15  Frequency  meters  (Navy  ver¬ 
sion  of  B&221  AJL)  with  m^ulo- 

tfon  and  A.C.  power  supply  .  $1504)0 

•  MOOA  Test  sete  for  SCR-SOO .  n50.00 

•  lE-ltA  Test  sol  for  8CB-522  .  $5504)0 

•  ARP-5  high-frequency  oscillators 


Price  on  Applicatton 

•  IWG-45$  Gasoline-engine  driven 
electric  generating  plants,  5000 
watts,  Onon,  100-120  or  220-240 

volts,  r^uilt-focfory  reconditiened  $5M.00 

•  Telephone  or  power  line  insulators, 
aloM  Heoiingray  No.  40,  heavy 


duty  .  .10 

•  W-110  B  Army  field  telephone  wire  $7.50 

•  RC-5$-B  Army  Tope  Facsimile  trons- 

mitters-receivers  . .  $2504)0 


•  Link  radio  tronsmitters-receivers 
1400  Including  remote  control  and 
ontenno  reconditioned.  Price  on  AppUcotion 

•  Unk-OO  UF8  receivers,  tronsmitters 
including  remote  control  and  on- 

tenna.  New  . Price  on  Application 


ALL  ITEMS  ARE  OFFERED  F.OJ.  OUR  WARE¬ 
HOUSE,  AND  ARE  SUBJECT  TO  PRIOR  SALE. 
ALL  ITEMS  ARE  NEW,  UNUSED  SURPLUS  UN¬ 
LESS  OTHERWISE  INDICATED. 


FRENCH-VAN  BREEMS,  Inc. 

405  Leiington  Avenue  New  Yoffc  17,  N.  Y. 


U.  S.  GOV'T 
SURPLUS 


GUARANTEED 


POWER  RHEOSTATS  Oil  CONDENSERS 


.TRANS¬ 

MITTING 

MICAS 


.IS  ■••Ml  400 
*72  .••••I  600 
.24  {••••S  600 
.24  .——i  2500 
.27  ■••61  600 
is  •••1  >2600 

27  .•••ISi  400 
22  ■•••2  600 
211  .6062S  000 
2S  ■•••5  000 

24  ■••61  2500 

34  .•607  000 

34  .SOOS  000 
30  .SMS  000 
4#  ••I  0(M) 

44  ■••I  1200 

es  ••1  1200 

25  ■••15  000 

04  ••IS  0OU 

H  (M 


Ah  SELECTOR 
SWITCHES 

Pole  Poe.  Deck  Type  Rach 
1  11  1  Hek-n  ehte  .M 

1  21  3  bsk-fl  Khtc 

2  2  1  (vr-shtc  M 

2  0  2  bek-n  ublc  .e« 

2  11  3  bek-ebtf  .70 

3  4  1  eer-Q  ihiff  .S3 

6  12  Oer-o  ebtc  .46 

8  11  0  bek-Q'4htc  !.•• 

6  6  eer-ebtC  3.36 

16  2  4  bek-o  ehtc  1.16 

(mear  other  type*  In  utoek)  er  * 


'UHE'*  CONNECTORS 


I  hl-iee 

Army  No.  ■ 

M-IM  * 

Pl,-371 

PL-274 

00-116 

PI^366A 

80-204 


Get.  No. 
81-lAC 
81-lAP 
05-n> 
81-1 F 
61-lR  . 
11-18PN 
65-22R 


URGE  VARIETY  AVAIUBLE 
AT  GREAT  SAVINGS 

Seed  yeer  tpeet  ud  let  et  ceete 


^  S-364-CCT  .. 

UG  Cofiffieclort  P-346.AB  ... 

ro-13  V  It. 10 

UfV-lS  r  1.44  rS  en' 

no-18  IT  1.15 

ro-16  r  .  1.18  B  ^ 

ro-21  r . 48  p  ?  f'fhV** 

rO-22  U .  t.MI  * 

no-|4  r. ...  1.10 

iTo-25'u..  i.is 

UO-27'tT .  1.75  rl.'rfS  ••• 

ITO-87^...  •♦pwiruT* 

rO-68T . 43  t'Urlm  ’ 

SHOCKMOUNTS  f  * 

-  S.40I.CCT  . . 

S-4O0.CCT  . . 
\IHS9hS.  8-2460.1B  .. 

ISfi'  ;;;  iS:  .. 

IMPR-]...  Jib.  .1#  P-SIO-Cl  .. 

iMr-3 .  s  lb.  -le  »-Jio-8e  . 

IMP-*  ...  4  1b  .11  P-SIJ-CC... 


BIRTCHER 

TUBE 

CLAMPS 


MICROSWITCHES 


A-#VZ-RSI3  8PBT  Ite/ItSfU 
type  *‘8*’  pluncer,  metel  boue-  • 

Inx  Dormelty  open . 46 

B-XB-RlIO  8PDT  19e/l25Tee 
type  "8”  pluAfer,  1‘Ctrcuits: 

ono  open  end  one  eloeed . 46 

CWZ.RLB  (not  tUue.)  SPflT 
lOt  123  vM,  leef  eetuetor,  noim. 

eloeed  . .45 

•  R-RL2T  (not  Ulus.)  8P8T  lOe 
125  vee  roller  plunier,  norm. 

C  OK.  SWi'iVHLTl'B  Ifo/llsVetUAC 
CCItl67».Cl03A3  8r8T  eloeed...  .49 
CCRl076.Cl6iC5  8P8T  opm...  ,49 
#CRI676.CI63II5  SPBT  eloeed...  .49 

•CR167B-CI23C5  DPBT  op/cl . 49 

fHeey  ether  tyeee  le  ttecfc) 


MALLORY 
PUSH  SWITC 

X2MI  S.P..  neki  wet.,  eee-L . 

:  X2M3  S.P.D.T.,  eee-teek  . 

X2003L  I.P.O.T..  leek  . 

'  r20e4  D.P..  eieke  2  eee.L . 

r2004L  D.P..  eiake  2  leek . 

s7fm  D.P.D  T..  een.fck  . 

Owe  e/e  le  Bated  Ceeeeree.  PHeee  eel 
.eer  whee  NYC  eed  tekfert  «e  ekmg*  wU 

eetier.  _ 

I  ICND  FOB  BABQAINeB8«  »in 
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BOX  356-E  EAST  PASADENyV  STATION  •  PASADENA  8,  CALIFORNIA 


•  low  prices 

•  values 

•  equipment 

•  components 

Not*'  All  m*rcKondi»« 


SEARCHLIGHT  SECTION 


SURPLUS  EQUIPMENT 


OMAN  MOTOR  GENERATOR  SET 
MG  075-G-1 

Vf  Oenereter  111  VAC; 

eU:  480_^cle:  l.l  Amps;  <u 

)ut:  .%KW:  PF  1.0;  Aleo  W 

91  IS  VDC:  100  WAtt;  1  H 

om:  S-l  Ampe;  DrlTen  by  I 

L*.  111.130  VAC  -  Ihp  ii— 

aff.  motor;  00  cycle; 

ainvle  phase;  1400  *  *  Jr  /i 

COO  OC  rpm:  10.5  am  pa  IL^/M 

brakd  new 


INVERTER  UNIT  PE  218 


M  *  U  fdlt  IMnhon^laBP . 4m.  $1 .50 

4  M  uuan  lltT.  AC  nlw .  $4.90 

. I  for  52.S0 

GRAIN  OF  WHEAT  LAMPS 

Ueed  for  Ulumlaatlnt  omUis.  chs- 
f\A  |Mi.  Olals.  alrplsM  l&stniin«ota.  da 
JLMIa  iMtetAf  Iron  rstDOPet  isisp  rraa  bece 


BLACK  LIGHT  KITS 

Ultra-Violet  JT 

Fluorescence  M  a  J 

Now  .  .  .  build  your  I 

own  black  Utht  lab  \  ^w***Xl 

equipment  at  a  new 

c^ponenTa  Kit  con¬ 
tains:  Ultra-Violet  tube  brackets,  ballast, 
starter,  wire,  plus  and  wiring  diagram. 

4-Watt  Kltx-(5^;;  tube) . $3.60 

l-Watt  Klt^dl^^ube)  . $4.00 


POWER  RHEOSTATS 


f  HOUR  SWITCH 
A  II  aflip.  UBlnt  derlea 
Pdnter  murm  back  te  swo 
after  tbne  elapesa  Ideal 
for  iOmtlni  off  radlee  aad 
T?  8eU  warn  fee  gi  to 
bed.  Uatted  ibmIv  m  tkli 

1000101  PRICl....  $3.90 

Ales  amiable  tn  IS  sUa-M  aln.-l  br.  el  lAOi 

ISOLATION  TRANSFORMER  $1.9S 

NeL  knoen  Ufgra  60  watt  1  wlodtam.  ill  ▼.  to 
115  T.  00  ey.  Idea)  to  promt  doobi  fr«i 
nail  radloe  and  mcdleal  and  dedroale  defied. 

Stalpelns  Welfbt  i  Iba 
Otbtr  dsd  and  110- tli  la  siebk. 

Kilowatt  Oeeiaai  Mder  TetaHssr  enatslatat 
heaTT  doty  TELECHBON  B-7.  1  BPM  aeier  aad 
baodredf  of  watrb  ilie  edra  elutebd.  drtagi. 
eta  Skippinc  weltfu  1  iba 

iiMtiAM  $2.50 
Spot  •  M«*el5ftD.c.‘i»  «»«*■** 

s*p‘svi.*H  . *'"!!*!« 

It  Ibr . $4.S0 

NEW  HOLTZERXABOT 
TOTALLY  ENCLOSED  MOTORS 

W  R.P.M.  KGdfUble 


Standard  Brando  6  ohma  100 
I  watt.  4.41  ampe 


BRAND  NEW 


Specially  Priced  . .  .SSO.OO/doaea 


RESISTORS,  Precision;  Glass  Coverad,  Harmetically  Saolad 

2000  Ohma  36  watt;  wlre-woun 
Grade  1.  Clasa  Style  D.  Remov 
from  new  equip-  ti  no  Ml 


111  Megohma 

10  watt . 


GEMFLEX  PHENOLIC  TAPE 

Approximately  90  ft.  roll;  %*  x  .020*;  Tests 
approx.  14,000  Volta 

75c  per  roll 
$7.50  per  doz. 

Writs  For  Yowr  Rsqwiremsntt  on  Cannon  AmpAonof  Plugs 


CAMBRIC  VARNISHED  TAPE 

% ”  X  36  yards . 

$6.00  per  doz. 


GONIOMETERS  %  FT-ln??  In  stock 

W.  an  AMMrfMC  WMmMw.  In-  MIm*  evnMi 
C^a  ssd  drry  tbe  Isrpett  iteeb  ef  AHse^Bradtsy 

MeesMa  Pefter  A  SreesiOGlS  Relaya  Ossrdias 
CIsgOIi  Ca  isisssitfi  and  RgIm  aai  Havdsa 
Clecb  Mstert  Is  all  dssda  ClGci^  Ossstsra 

1923  BL^^N  ^3 

txp»rim*ntmrt  and  Invantors  Supplht 

64  Dey  St.,  New  York  7,  N.  Y. 


Filament.  American  Tranefonner  Co.  Spea 
29104.  T>pe  W8.  .050  KVA.  50/00  cy. 
SP..  35  KVA  test.  IS  KV  d-c  operating. 
Prl.  115  T..  Sec.  5  r..  10  amps,  w/lntecrsl 
stand-off  insulator  and  socket  for  #371, 

871.  etc.  rectlfler  tubeH . SI2.S0 

2  fer  122.50—4  fsr  040.00 
line.  Qeoeral  Electric.  Cat.  #40i^7. 
230/460,  115/230  r.  indoor  40  cy.  bP., 
37.5  KVA.  Approa  wt.  900  lbs. .  .1210.00 
CAPACITORS 

9.11  mfd..  1145  r.  40  e.  a-c  or  4004  r. 
d-c  power  factor  oorrectlon  5.0  KV.  A.R., 

Cat.  #1518908 . $17.50 

.15-.15.  4000  v.  d-e  or  .125  9  lO.OOO  v. 

d-a.  Past  Cat.  #A7S48.  oil . $3.79 

1.15/1.25  mfA.  7500  v.  Cat.  #24P340 
$12.50 

1.0  mfd..  15,000  a  d-a.  Cat  #14F59 

$30.00 

lx.15  mfd.,  49  8000  v.  or  .075  mfd.  9 


RADAR 

BCR  545A  Search  and  Track.  Complete  trailer,  power  supply 
and  Kpart*  parts.  NVarly  new.  Write  for  description  and  prtoa 

PORTARU  PUMP  ASSEMBLY 

Leland,  110  t.  40  c.  1  pb.,  1/S  H.P.  motor  and  D.  Roper  #1 
hydraulic  pump.  300  lbs  P8I  max..  125  Iba  P81  continuous 
^  8  2.5  salloas  per  min . ..$52.06 

SEARCH  LIGHT 

Signaling.  12*  Curtis  lifting.  Inc.  115  t.  a-e  or  d-c.  1000 
watt.  Complete  w/bulb.  Comes  w/mountlng  assembly  that^ves 

360*  horizontal  rotation  and  180*  Tertim  rotatloo . $27.56 

AUTO-DRYAIRE 

Model  2:M).  U5  t.  40  cy.  for  pressuridog  hldk  altitude  elec¬ 
tronic  equipment  .  «i*aaw 

MOTORS 

Oeoeral  Elertrie  geared, 

27  d-o  9  0.7  a.  110 
RPM,  1  os/rt  torque.. $3.56 
Electric  1/15  H.P^  115  a  '  £ 

60  rr  1  ph  1800  RIV  $4.75  i  # 

GENERATOR 
Bendix  model  NEAS.  Out- 
put  115  T.  a-e  10.4  ampe. 

800  cy.  BP.  and  24.5  t.  d-c. 

40  ampa  9  2400  RPM. 

Self  excited,  spliced  drive. 

New  Orix  packing.  $27.56 

RECTIFIER 

Dry  Disc,  4.5  ?.  a-e  FWCT,  ■iHBM 
12  a  d  o  9  8  amps....7$4 

4  fer  $2.46  ■fMBWff 
Weetlntbesse  Traesfenaer  Hnnnynu 
11.400.0- 18.406  a  •  9  KVA  KlUUiiii 
eeatiasese.  Westlafbeoee  gnirWW 
Filament  Trastfermer.  11.9 
V.  G  40  ampe.  Both  trsns- 
formers  hsve  115  ?.  40  ey. 

1  ph.  prlmarlen.  WMtlng-  ^^^■■RBI 
house  Omke.  50  h.  A  575 
ma..  tnsulat^  for  17,500  v. 
continuous.  (2)  WU-531 

rertlfler  tubes.  OO.OOOv  peak 
Inreree.  Complete  $18i.8i6  ^ 

POWER  SUPPLY  COMPONENTS 
TRANSFORMERS 

PUte.  American  Transformer  Co.  Spec. 

16108.  PrL  115  v.  48  ey.  10.4  KVA  Bee. 

17.000  a.  .510  amps..  35  KVA  test.  .$88.86 
nate,  American  Transformer  Co.  Spec. 

19108.  Same  as  above  but  ceoter-teraed 
to  1  amp  9  8800  v . $79.86 


RECEIVER-TRANSMITTER 

COMBINATIONS 

6CR.866/528  FM  at  35  WatU  output:  10.8-r.8 
Ucs. ,  complete  with  receiver  and  transmitter,  dyna- 
motors.  ooDtrol  boxes,  crystaU.  antennas. 
8CR-608/628  as  above,  except  for  frequsoflf  sT 
17.0-38.9  Met. 

TC8  Mfged  by  Collins  40/10  W.  Phone  A  CW  for 
11  V.  DC.  1.5  to  12.0  Mes.  with  all  aeocMorlss. 
AVT/R/A  Mged  by  RCA.  6-10  Watts  pboos  and 
CW  1300  to  4700  Kca.  Bmsll  compact  for  4  A  11 
V.D.C.  NEW  A  COMPLETB  wlUpowsr  supply, 
mike,  key  A  antenna. 

RADIOTELEPHONES 

8  WATT.  Medel  JT.82  by  Jefferaon-Trarls.  1  eban- 
oel.  crystal  ocmtrolled  rsevr-transmltter.  bultt-ln 
speaker,  band  mlcroirfiooe.  8  Volt  DC  power  supply. 
Fre^  9000-3004  KCT.  la  ooaapset  steel  eaitoet, 
oompleie  lees  xtala.  New  In  orlglaal  eartooa.  In 
dealtf  auantlUea. 

WALKIE-TALKIES  HANDY  TALKIES 
PORTABLE  RADAR  LORAN 
MOBILE  EQUIPMENT 

COMMUNICATION 
DEVICES  CO. 

2331  TwolfHi  Ava.  N.  Y.  27,  N.  Y. 

Cable:  COttMUNIOCV  TN:  AO-4.6I7A  5 


RESISTORS 


8  Fixed,  w.w.  160.000  100  w.  ferrule 

ends  . $1.00 

Fixed,  w.w.  5.000  ohm.  200  w.  ferrule 

ends  . ...$1.86 

METERS 

Veit  Meter.  3*  Weston  Model  SOI.  1  ma 
r.s.  calibrated  0-10  KV  d-e  w/Westoo  SO 
meg.  prec'zlon  meter  multiplier,  stend-off 

InMulators  and  clips . 118.88 

Meter  only,  less  multiplier . 8  4.8i 

Ammeter,  a-e  3*  Westlngbouse  NA-18  <w 
WeetM)  Modrl  474.  .3  amps,  f.a  deflection; 
scale  celibrated  O-llO,  Includes  doughnut 
type  current  transformer  w/100-5  ratio  at 

15-133  cy . $8.50 

Volt  Meter  3*  Weston  Model  S0U_4  KV 
d-c.  1  ma.  f.a  calibrated  0-4  KV  w/4 
meg.  Weston  precision  mulUx^ers. .  .$7.80 
RELAY 

Magnetic  overload,  Allen-Bradley  #810. 
8.8-18.1  amps.  600  v.  max . $7.95 

CONTACTOR 

Allen-Bradley  A  Wemlngbouse.  116  ?.  80  cy.  ooU,  DP81^  ^ 

hiSh  voLTAoi’  Ridririw'  rbwEii '  iuPfiV . 

Variable  output  8-15.000  v.  d-e  9  500  mils.  In^  116  y. 
40  ey.  SP.  Army  type  RA-S8.  43^'  x  53%^  x  54%*. 
Wt.  1040  Iba  Uniu  are  new.  oompitte  wUb  apare  tubm  and 
remote  oontroL  Write  for  detailed  Information. 
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aECTRONICS— /aMMnr.  1951 


SEARCHLIGHT  SECTION 


RADAR 

EQUIPMENT 

Search  Radars 

APS-2;  APS-3;  APS-4;  APS-15; 
SCR-717B;  SCR-720;  APQ-13; 

APR-t  Receiver  t  Tniag  Hiits 
APR-4  Receiver  A  Tmiiig  Riits 
APR-5  Receivers 

TPX-1  IFF  Traosinitters— Receivers 
R-69/APN-9  Lora  Receivers 
CPN-6  3ce  Radar  Beacoi 
AN/APG-t3  Coeplete  New 
SO-9  lOcin  Search  Radar 

TEST  EQUIPMENT 

TS-3/AP;  TS-13A/P;  TS-14/AP 
TS-15/AP;  TS-16/APN 
TS-19/APQ;  TS-23/APN; 

TS-24/APR-Z 
TS-26/TSM;  TS-27/TSM;  TS-33/AP 
TS-35/AP;  TS-36/AP;  TS-45 
TS-47/APR;  TS-59 
TS  6I/AP:  TS  62/AP;  TS-74/VPM 
TS-76/APM-3;  TS-91;  TS-98 
TS-IOO/AP;  TS-102;  TS-111/CP 
TS-118/AP;TS-125/AP;TS-126/AP 
TS-127/V:  TS-131/AP: 

TS-159/TPX-1 

TS-146:  TS-155/VP;  TS-218/AP 
TS-203A/P;  TS-206/AP;  TS-226/AP 
TS-268/VB;  BC-376H 
BC  905;  BC-906;  BC-978 
BC-t277;  BC-1236A;  APA-11 
LS-1  Freqieecy  Meter 
LM-15  Frequency  Meter 
804  Measurement  Corpor. 

Signai  Generator 
Test  Eppnent  ad  Signal  GsKrators 
for  10  ad  3  cm 
1-208  FM  Signal  Gaerator 

AH  types  of  Magnetrons 

Write  for  listing 

LERU  LABORATORIES,  INC. 

360  BLEECKER  ST. 

NEW  YORK  14,  N.  Y. 

Oregon  5-3525 


ACORN 


AttMtion:  SCHOOLS— 
LABS— INDUSTRIALS— 


SflRM  Doy  S«nric«! 


BC-3751 
AIRCRAFT 
TRANSMITTiR 
OMltn«4  to  Btortto  frMi 
2M  KC  to  12  mn-  (toM 
BC  tend). 

CMipia*  wttll  eMA  KA 
dyiisa«tBr. 

Brand  Nmt... 

Twilni  Units  fnr  Abaa: 
TU  SB.  TB.  SB.  fB.  lOB, 

MB . .  t2.t4 


5"  OSCILLOSCOPE 

Hl«li  Goto— WM«  land 
Mad«  by  foieioas  Moiiafactar«r 
A  Compl«t«  laitraieiaiiF  Not  •  Kit 
FMtwras: 

#  I:  Vnrtiral  Bandwidth  10  Cy  to  t 


#  3:  DtMda  Typa  Frsmuany  Caapta* 

satad  Attanaatars 

#  4:  Haritantal  Baadwldth  2  Cy  to  Mi 

KC  $  hd  dawn 

#  S:  Hartiantal  SaneMvIty  .10  RRIB 

valts/ineh 

#  •:  Panh  Pall  Oaiaetlaa  AaalHtora 

#  7:  DIratt  CMaactlan  to  Dainotlaa 

Platts  Avallafeda 

9  •:  Intarnal  Byndiranlatlaa  ad  CItlia 
Palarlty 

#  t:  Alls  Inaat  (lataasKy  Madalatfan) 
siO:  Calihratsd  M  Cy  Tsst  Bfonal 

2-8Ae7*"3"MS7!l.fAC7.  I -SYS.  1-2X2,  l-SM.  I-SCPI 
BRAND  NEW— aUANTITV  UMITfO.  OUR  VERY 
LOW  PRICE  . 


TI7B  8HURE  CARBON  MIKE 
Bhapwara  aaadlttan:  $1.39 

ttstod  p^aat . ml  I 


RAYTHEON  FULSE  TRANSFORMER 
UX  7SM . .  52-8* 


FLYtACK  TRANSFORMERS— RCA  Typa 

T-l  far  ttr  CR  tahas 

211  T-S  tor  ir  —It*  CR 

I3i/t.l4  KV  salt-  O  Oft 

aaa  daaMsr  . aa.  ^*^0 

SIIT-2farpraJaetlaaTV 

27  KV  asas  3  lB3a  aad  2  A  OR 

IRCds  far  iTPd . ml  O-TrO 


FOCUS  COIL 

47F  ahaa  far  11^  * 

S2-'49 


WHEELOCK  RELAY 

Mir  toSI,>i,l.  TyMBia-34.  M,d,l 
B|Vk44."l*  M  cy.  Ulaitckk 
iMitM  DP8T  .f  >l>*  CMtMtk  Cl 


ALLIED 

LATCHING  RELAY 

Typa  AHLX-I.  ^ 


ISOLATION  TRANSFORMER 
PrI.  IIS  V.  m  ey.  tae.  #1:  I2S  tL  0  M  alls: 
•2:  IM  V.  •  M  alN:  «3:  M  a.  •  Cl  OR 
1.3  aaps.  UprtpM  at  . la.  ▼  • 

ISOLATION  TRANSFORMER 
PH.  Hi  V.  W  ».  Baa.  «l:  I2B  a.  #  29B  mHs:  I 
«2:  t.3  a.  •  i.S  aaps:  93:  B.3  a.  •  C9  OR 
1.2  aaps.  Half  sMI  at . Ea. 


LOW  VOLTAGE 
TRANSFORMER 
Pri.  Hi  a.  U-M  ay.  Baa.  II  a. 
12  aaps.  IM  v.a.  CR  OR 
Opan  frwaa  at...Ca. 


UTC  LOW  VOLTAGE  TRANSFORMER 
PH.  Hi  a.  ••  ty.  Baa.  13  a.  •  •  aara.  CR  AO 

Uarifht  at  . Ea. 

UTC  LOW  VOLTAGE  TRANSFORMER 
Pri.  Hi  a.  W  ty.  Baa.  II  a.  •  i  aaps.  CR  70 

«V«  OUTPUT  TRANSFORMER 
Hsraatleally  ssalad.  MW  ahnMNato 
iaasdanea.  2iO  ahas  pHawy  0.  C. 
rssUtanea.  Binils  IVI  ta  4,  S  and  11  HflH 

69i 

STANCOR  OUTPUT  TRANSFORMER 


leach  relay 

DC.  Mil  tf 
ohak  Hmw  _ 

$2-49 


ALLIED  RELAY 

Tyy,  BJ.  OPOT  2**.  DC . Ea 


ALLIED  PLATE  RELAY 
Ty*,  FXIA  TOM  Mb  mU  SPBT.  EA  29 


PRICE  ELECTRIC  RELAY 
Tn,  103.  Eztn  kMiqr  Oaty.  HO,'.  CG  95 
tin.  OPOT . lA  eo-TTO 


•I  «.  A  4.  0.  It.  2M  mO  mo 

• . $2.69 


POWER  TRANSFORMER 
Utah  V  24P  Pri.  I  IS  a.  W  ay.  Baa.  91 :  MB  a.  a.t 
m  40  alls:  92:  S  a.  #  2  aaps:  93:  Cl  AO 
2.1  a.  •  4.S  aapa.  UprlpM  at  Ea.  #  ■ 


RCA  Hl«b  FMMHy 
OUTPUT  TRANSFORMER 

PP  OLOs.  28  w.  Frsaasasa 
raapa  00— IIMO  C^  li  GA  d 


ERIE  CERAMIC  TRIMMERS 
Typa  MO:  i-2i  MMFD 

O-M  MMFD  ISP  ao. 


_ _ _ _ PlwfM  worth  4-3270- 

ACORN  ELECTRONICS  CORP. 

76  Vdobt  St.  Dapt.  E-1  N.  Y.  7,  N.  Y.  ^ 


^,000  AAtrnna^  7.)00 

^.000  1.300  lint  fiUtit 

300,000  Co»o<•(•f^  11.000  Piiftt  liyhn 

10,000  (hohrt  I  CoiU  1.000  S«itvn> 

IS, 000  (iffwit  Iftohtfs  1,000  lUwtM 

1.000  C1«<h  Motors  1,100  T«(h  O^nt'Btvrt 

40.000  (BnntclBrs  I.SOO  fttdifiert 

11.000  fi«i«  Itolt  10.000  Utisyt 

1.100  OynemBtofi  ISO. 000  WW  ittittcrt 

IS, 000  It.  Fil«n  I.SOO.OOO  ^rf<<vi«nttti«t*ft 

1,150,000  Fwttt  I  *5,000  f ••cntipnmtttft 

10,000  ft.  S^o^httti  13,000  RHcpttBit 

45,000  lntv<«t»tt  4.000  Tc<h  Monualt 

5,500  Mtttrt  50.000  Twfet  5«(4ttt 

15,000  tetory  Switthti  500,000  Ttlt^hpnt 
10.000  To^flt  SwiKtiti  Iqw'P  ((•(lit. 

15,000  MurptwittHtt  plv^t.  pt(  ) 

100,000  ft  Wirt  t  (shit  40.000  Tfantfprmtri 

5,000  000  ^(t  Hoi4«isft,  150,000  Twbtt 

Iwft  Millisnt  •!  N  En4t 

Gpttrtimtnt  C«ntr«<tprt.  Quantity  Uttrt  — Wnit  far  Yaur 
Ntt4t  On  Yawr  (ampany  lettcrhta* 


SEARCHLIGHT  SECTION 


®ALL 

MERCHANDISE 

6UARANTEED 

PHONE  and  CW  TRANSMITTERS 

from  25  watts  to  1  kilowatt 
including  many  navy  and 
ground  units: 

TBL  TCS  ET4332 

TBK  TAJ  BC447 

TBM  TAQ  ET8010 

TDE  ET8023 


3108  WK 

3106  GK 

3102  SK 

3100  NK 

Connectors 

FOR 

IMMEDIATE 

DELIVERY 

What  Types  Do  You 
REQUIRE? 

WRITt—Wlia—PHONS 


WILGREEN 

74  Cartlondt  St.  N.  Y.  7,  N.  Y. 
BA-7-4862 


GLASS  BLOWING 

IN  ALL  ITS  BRANCHES 

Special  tub«8,  Lomp«/  Vocuum.  Rorw  Gaswt 
•tc.  DoTolop^  or  mado  to  Spocilieatio&. 
KoTor,  Tungston,  Coppor  •ools.  Vacuum 
Pumpt,  GIorb  or  MotoL 

IN  STOCK  AT  VERY  LOW  PRICES 
Tuag«tOB«  M0U7,  Tantalum,  Koror,  otc.  la 
WIro*  Ribbon,  StripR,  ICo^,  Tubot,  otc., 
also  othor  matoriaU  ond  oquipmont  uaod 
in  tho  Vocuum,  Radio  Tubon,  Lamps,  in 
Industry  and  Loborotoriot. 

F.  ALEXANDER 

11s  W.  23d  St.  Hmr  York  11.  N.  Y. 


Also:  Oynamotors,  Converters, 
Invertors;  Mognetrons;  Klys¬ 
trons,  Special  Purpose  Tubes; 
14-million  insulators,  all  types; 
Microwave  and  test  equipment. 


COMPASS 


COMMUNICATIONS  CO. 

393  Greenwich  Street,  N.  Y.  C. 

Phone:  BSekman  3-4510 

Cable  Addren:  COMPRADIO,  N.  Y. 


FM  Carrier  Current 
Communication  Equipment 

BRAND  NEW  G.E.  STOCK 
FREQ.  RANGE  70  KC  TO  200  KC 
MOBILE  and  FIXED  STATION  UNITS 

Mobile  Rectivtn  5.7-volt  input . $50.00  to. 

Mobile  Transmitters  5.7-volt  input  power  out¬ 
put  2S  watts . $100.00  m. 

Ftxod  Sto.  Recthrtrs  noV/60/l  ...$125.00  ou. 
Fixed  Sto.  Transmitters  110V  SO  Wotts  Out 
$175.00  uu. 

Fixed  Sto.  Console  Controb  witb  5*'  Speofctr 
(con  be  used  tor  ony  typo  instoliotion) 
$20.00  00. 

W.  E.  F-S  Hondsets  W/Retrax  Cord.  .51.00  to. 
Eicor  Dynomofon  5.7-v  ot  22  omp  Input  4$Ov 

@  .ISO  omp  output . $15.00 

Ekor  Dynomotors  5.7-v  ot  25  omp  Input — 

600-v  &  .150  omp  output . $11.00 

Antennu  oust  w/coupitr  . 520.00 

Control  Heods . $12.00 

Abovt  Moteriol  All  Brond  Now.  Dollvory 
from  Stock.  $ub|oct  to  Prior  Solo. 
Subhct  to  Prior  Solo 

AIRCRAFT  RADIO  INDUSTRIES,  INC. 

274  Madison  Ave.,  New  York  City 
7B0  State  St.,  New  Haven,  Conn. 


A  MULTI-PURPOSE 
RADAR  SEARCH  RECEIVER 
ARD-2 


Will  mwnure  RF  lienali  from  tO  to  3000 
MCS  end  pulse  rotes  from  SO  to  iOOO 
cycles.  It  con  also  locate  transmitted  signal 
sources  by  visual  and  aural  Indicators. 

EQUIPMENT;  Censists  ot  thhe  fellewln,:  I  AN. 
TENNA-DETECTOR  (CMD-«6AFH)  has  >ert*Me 
lenstli  entteeas  (2).  diode  dotectar  end  tllwr 
MoM  tanlni  stab  with  eellbreted  scale:  I 
AMPLIFIER  (CMO-SOADC)  has  thiee  Stem 
paisa  aiapliear,  a  trinar  elreelt,  e  Balsa  rate 
oaantar  ciroalt  and  addio  aamlieor.  d  rlsaal  sltdal 
Indioatar  and  d  ractiOar  pawar  saaply  whM  It 
aaoratiro  aa  lit  Vottt  AC,  tinlls  fhata,  at  Ml  te 
2400  oyelo  current,  ranuintod:  t  TEST  OSCILLA¬ 
TOR  (CMO-OOABG)  has  cn«Hy  trmaancy  tl  400 
cyolot  with  solactlon  of  tear  oalia  raaatltlaa  rataa. 
With  the  abava  are  Incladod  all  eahlos  with  dttlnos. 
acoaosarfao,  and  thodt  moantod  raefc.  aad  2  teeb. 
nleal  Binnanis. 

BRAND  NEWI  COMPLETEI 

Price,  each . $175.00 


WALKIE-TALKIES  HANDY  TALKIES 
PORTABLE  RADAR  LORAN 
MOBILE  EQUIPMENT 


Have  available  far  quick  sola: 


COMMUNICATION 
DEVICES  CO. 

2331  Twelfth  Ave.  N.  Y.  27,  N.  Y. 


25  gal.  copocity,  electric  operated 

Glaatino  Paper:  .001,  .015,  .003  A  .0007  thlokama. 
lo  relit,  2500  Iht.  totel. 

Electronic  Transformer  Co.,  Inc. 

207  Watt  25Mi  St.  New  York  1,  New  York 


Ft  Dept.  IE,  A  Church  St. 
I  earner  Cbarch  A  liberty  Sts. 
New  York  A,  N.  Y. 

'  worth  2-7230 


Jaaaarr,  1951  —  aECTRONICS 


SEARCHLIGHT  SECTION 


Wl  PAY  $  $  S 

TOP  DOLLAR  for  Your 
SURPLUS  TUBES 

Receiving  •  Tronsmitting  •  Induktrioi 
NEW  or  REMOVED  FROM  EQUIPMENT 

Bht  Tmc  ItOHIOfn  Now  wTwn  Ptkbs  m*  >WMWMl>a*t  Foym*. 


BRAND  NEW  STANDARD  BRAND  TUBES 


Sa:::::: 

2X3 . 

2X2A . 

2V2G . 

2A4 . 

IAS . 

IB7 . 

11)4 . 

IBIt . . 

icri/81... 

ICJ4 . . 

IC2t . . 

IDIIA...., 

ID2I . . 

4AI . . 

4AP1S.... 

4B2S . 

4E27/287B. 

SD2I . 

4AJS . 


1.15  2^  .. 
IMTH. 
.25  157TH. 

1.25  24SB... 

2.25  211.... 
2.14  2I5A... 

4.45  2I7C... 

1.45  354R... 

4.45  2S4TH. 
1.75  255A... 
4.45  3f4A... 
4.45  IMTH. 

17.54  IIIA... 

24.54  I14A... 
2.25  I24A... 


111.. .. 

554.. .. 
4ItH.. 
74IA... 
745A... 
7t5B... 
7I5C... 
721A... 
72IA/B 
734B... 
725A... 
•41A... 


MARITIME  INTERNATIONAL  COMPANY 

11  State  Street,  New  York  4,  N.  Y.  Cable  Address  "Foxcrofft"  Phones:  DIgby  4-3192-3 


LARGE  QUANTITIES  of 
RADIO  TUBES 

TYPI  TYPI  TYPI  TYPI  TYPf  TYPI  TYPI 

5U4G  6AG5  6D6  6K6GT  6SH7  42  813 

5V4G  6AL5  6H6  6K7GT  6SN7GT  803  866A 

6AB7  6C4  6J7  6N7GT  12SG7  805  1622 

6AC7  6C5GT  6J5GT  6SG7  12SK7  807  9005 

PoAad  Im  Orfgiiwl  CmftcH*.  PricM  .■ 

SUBSTAMTIAL  DISCOUNTS  ON  LAKQt  OBDtHS 

All  tubes  ore  braud  oew  stoadord  brauds.  Tbit  offer  subiect  to  change  without  notice 
ond  prior  sole.  Terms:  25%  deposit  with  order  bolonce  C.O.D.  $25.00  dollars 
minimum  order. 

MANUFACTURERS* 

WANT  MORE  EXPORT  SALES?  CONTACT:  MICHEL  LEVIT 

METROPOUTIN  OVERSEAS  SUPPLY  CORPORATION 

Manufacturers  and  Distributors  of  Electronic  Products 
1133  BROADWAY  Phone  Chebeo  3-1105  NEW  YORK  10,  N.  Y. 


SAVE  up  to  70%  on  Electronic, 
Radio,  Mechanicol  Equipment! 

For  heme  txp.riiiieotort,  laboratories,  schools, 
etc.  Now  folly  goorontMrl.  Froctioo  of  original 
cast.  lOOs  of  items  including: 

•  ZSOO-w,  W-c,  110-v  Plonls . $2t«J0 

•  ISOO-w,  400.C  nO-T  (A-C  Plant).  12«.M 

•  1000.W,  tOO-c,  1IS-.  geneiator.  IS.** 

•  General  Ele^  Wall  fholnr,  JOOO  2«.M 

weft,  1)0-220-TOlt . 

•  General  Electric  Selsyns  (pair)...  3.3* 

•  ReytheM  I lO-v  Electric  Timer....  t.*4 

•  Meg-A-Lite  Centinnify  Tester....  1.** 

•  Reslster,  Capacitor  Aat.  4  lb .  l.tV 

•  City  Dm  Tel^eaes .  5.9S 

•  Photo  Cell  Light  Control  Kit .  4.S7 

•  Other  bargains — Compressors,  Paint  Spray 

Guns,  Engines,  Pumps,  Teels,  etc. 

II  yrs.  In  business  in  Lincoln.  Satisfoctlea 
Goar.  We  prepay  all  shipments. 

Card  briagr  cotefog,  lOOOs  bargains. 


2000  to  20,000  KCS 
350  Worn  C.W. 

250  Worn  Radiotelephone 

MWN  Ml.tlC  Menufamutod  tar  II.C.A. 

The  HI.III7  wee  mod.  for  US  Army  p^-lo- 
polDt  (nNind  commualCBtlaaB  tM*.  Eitrfa^ 
BoapDet  (slie:  60  la.  High,  IT  la.  Wld^  IT  la. 
X>c«p1.  And  tboek  mounted.  High  tpMd  knTlM 
•ad  High  Iderel  Cltm  “B**  aoduUtloa  taeor- 
poratod.  Input  190  to  150  Tolu  AC  50/64  efdm. 
No  «xumAl  eoUi  needed — built  la  boad  ewltchlag 
•nd  anteana  tuning  Included.  OtnapleC*  wttb 
tabet.  bollt-ln  shteldMl  oadtlator  ualt  (cholca  of 
CTTBta]  or  M.O.  units),  with  or  without  Spoeeh 
AmpllOer.  Fully  metered  with  InsuataDoous 
•witching.  Not  weight  570  pouada  OnatitWa 
arallable. 

BRAND  NEW!  ORIGINAL  PACKINBt 
COMPLCTEl 


An  all  purpo44  apli-raactiTollag  d^hydrotlDf  unit. 
To  ba  ut4d  for  rpmoTiaq  moUturo  from  gosoa.  Humor* 
oils  oppUcotlOBi  In  th#  fiplds  oi  Physlct.  EUetroaka 
and  Chamittryo  Dual  insulotod  tanks  with 
statically  controllsd  hsatinq  slomonts.  ca 

CompUte  with  20  lbs.  oi  SUlca  qsU 
hsotoq  slomsnts.  shat-oH  ond  saisty  U  m 
▼o1y*w  r.o.g..  M.  Y. 


INTERSTATE  Appliance  Co.,  Ine 


PORTABLE— "TWT  PB-50A" 

Hera  to  a  eomiriete  portabto  broadeaetlnf  gtattoa 
made  for  the  US  An^.  Operatee  from  cither  110 
or  220  ▼.  AC  50/00  cycle  souree.  Haa  eiae^ 
tioaally  high  fidelity,  extreme  toniMPtaem  and 
laeorporatea  modem  drealt  detosa.  rower  eotput 
to  50  Watu  !n  frequMcy  raag*  of  1104  to  1604 
Koi.  crystal  or  HO  oontroUod.  100%  modniattoa 
Complete. 

All  Hie  aleve  la  tva  trunks  far  pertaMRty.  Nov. 

WALKIE-TALKIE5  HANDY  TALKIES 
PORTABLE  RADAR  LORAN 
MOBILE  EQUIPMENT 

COMMUNICATION 
DEVICES  CO. 

2331  TwelfHi  Ave.  N.  Y.  27,  N.  Y. 

CoMo;  COUMUNIDEV  Tsii  AD-S-MM.  ■ 


High  Altitude  Chamber 


EMPIRE  ELECTRONICS 

,  Midwood  Stvt.p  Broakly  Mg  N.  Y. 


ELECTRONICS  — r/onuoryg  1951 


APPLICATION 

ENGINEERED 

"PRECISION" 


Circuit  Tester 

20,000  Ohms  per  Volt 


Precision  Apparatus  Co.,  Inc 

^  92 2T  HORiCE  HAROINC  SlVO 

.  ClMHUttST  10.  N  T 


INDEX  TO  ADVERTISERS 


1C*  I  iMrthar  Carrytof  Cat* 

Cutteni  dnifiNd  top-frtin  cowMdt  mm 
Witt)  tool  aid  tost  ktd  conportmoiit. 


ttilt  aid  other  "Prtcltlon”  AppIlMtIoii  Em- 
fiMortd  Instruiiioflts  on  diieliy  it  l*tdln( 
radio  parts  dlatrlbutort.  Writs  for  latost  utalo(. 


Mlili&UfP 

TO  QUALITY 

COIL  COMPONENTS 


united  states  electronics 

CORPORATION 

LYNDHURST  •  NEW  JERSEY 


Neo-SU  CorpM«ttoo . 

New  York  TnMiafoniier  lae. 

Nej  CoHipaiiy,  M . 

Nortk  AiaertcKM  AiiaUoa,  Ine.. 

NoHh  Bcetrie  Mfff.  Co . 

Nortkorn  Kadlo  Co^  Ine . 
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RCA  FIRST! 


RA  DIO  CORPORA  TIOM  of  A  ME  RICA 


• . .  the  RCA-17CP4 


rectangular  kinescope 


As  pioneers  in  the  development  of  the 
kinescope,  RCA  leads  again  with  a  new 
and  advanced  type  of  metal-shell  rectangu¬ 
lar  kinescope  .  .  .  destined  to  become  the 
industry’s  leading  large-piaure  tube.  The 
new  RCA-17CP4  has  a  picture  area  of 
I4H'  a  1 1',  and  offers  designers  the  fol¬ 
lowing  notable  advantages  . . . 

Use  of  the  metal  shell  not  only  makes 
praaical  a  construction  which  weighs  less 
than  a  similar  all-glass  tube,  but  also  makes 
praaical  the  use  of  a  higher-quality  face 
plate  than  is  commonly  used  on  all-glass 
tubes. 


The  reaangular  shape,  which  allows  re- 
produaion  of  the  transmined  piaure  with¬ 
out  waste  of  screen  area,  permits  use  of  a 
cabinet  having  about  20  per  cent  less 
height  than  is  required  for  a  round-face 
tube  having  the  same  piaure  width.  In  ad¬ 
dition,  the  chassis  need  not  be  depressed 
or  cut  out  under  the  face  of  the  tube  and 


controls  can  be  located  as  desired  beneath 
the  tube. 


The  17CP4  with  its  design-center  maxi¬ 
mum  anode-voltage  rating  of  16  kilovolts, 
provides  piaures  having  high  brightness 
and  good  uniformity  of  focus  over  the 
whole  piaure  area.  It  has  a  high-efficiency, 
white  fluorescent  screen  on  a  relatively  flat, 
high-quality  faceplate  made  of  frosted 
Fiberglass  to  prevent  refleaion  of  bright 
objeas  in  the  room  and  to  provide  in¬ 
creased  piaure  contrast. 

Employing  magnetic  focus  and  magnaic 
defleaion,  the  17CP4  features  an  improved 
design  of  funnel-to-neck  seaion  which  fa¬ 
cilitates  centering  of  the  yoke  on  the  neck 
and,  in  combination  with  better  centering 
of  the  beam  inside  the  neck,  contributes  to 
the  good  uniformity  of  focus  over  the  en¬ 
tire  piaure  area.  The  diagonal  defleaion 
angle  is  70"  and  the  horizontal  defleaion 
angle  is  66°. 


The  Fountainhead  of  Modern 
Tube  Development  Is  RCA 


Other  features  incorporated  in  the  17CP4 
are  short  overall  length  and  an  ion-trap 
gun  which  requires  only  a  single-held,  ex¬ 
ternal  magnet. 

RCA  Application  Engineers  are  ready  to 
co-operate  with  you  in  applying  the  1 7CP4 
and  associated  components  to  your  spe¬ 
cific  designs.  For  further  information  write 
RCA,  Commercial  Engineering,  Seaion 
42AR,  Harrison,  N.  J. 


RCA-dRVRlopRd  tub# 


for  RodioftoiMlo  Sorvko,  the 

RCA*5794  employs  two  resonators 
integral  with  the  tube.  The  output 
resonator  is  tuned  to  1680  Me  by 
means  of  an  adjusting  screw.  Useful 
power  output  is  SOO  milliwatts. 
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